re wees 




















CIENTIFIC 














































































































ii¢ 
ms - rw epee ep eee ‘ 
1S, 
=. = 
Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1909, by Mann & Co 
Vol. C.—No. 3. ‘ey y aq f TTY] 27V 10 CENTS A COPY 
vel. C._Ne. 3 | NEW YORK, JANUARY 16, 1909. [ $3.00 A YEAR, 















































Baron de Sennevoye’s automobile cottage, a luxuriously furnished The horse once used to help the automobile. In France the 
dwelling, which may be considered a houseboat on land. automobile is frequently employed to transport to the 
testing ground its probable successor, the aeroplane. 





























A waterproof Premier car running through water, even though 


: : An attachment by means of which any automobile can be 
the low-tension magneto is submerged. 


converted into a sled, 





























An automobile balloon ascension 
in which a Stoddard-Dayton 
car serves as a’ basket. 
































An automobile ice cream and refreshment wagon at Ostend. The touring car as it is used by the French army for carrying machine guns. 


AUTOMOBILE CURIOSITIES. 
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THE 1909 AUTOMOBILE. 
The tendency toward standardization and inter 


changeability of parts which for the past two or three 


years, has been one of the most promising features in 
the development of the American automobile, is mor 
distinctly noticeable in the product for 1909 than in 
that of any preceding year It is one of our national 
characteristics that hen the American takes hold 
of a device which, in its Inception and early develop 
ment, is distinctly, or at least mainly, foreign, he 
invariably improves it in two very important particu 
lars; first, | simplifies both the construction and 
operation, and, secondly, he reduces the price. If sim 
plicity and low cost, however, be gained at the expense 
of reliability, they are a doubtful and certainly very 
costly advantage und the makers of the expensive for 


eign cars have argued, and not without reason, that 
their costly output, because of its greater reliability 
was, in the long run, more profitable than the cheaper, 


but short-lived machins The day when such an argu 


ment had any force, however, is now happily past; 
for during the past year the American car has proved 


bility runs and in the day-by-day service 





poth in re 
of the several hundred thousand automobile owners of 
the country, that it is a thoroughly serviceable ma 
chine 

In a first general survey of the cars in this year's 
exhibition, one is impressed with the relatively large 
number of really fine machines that are offered at mod 
erate prices, for it is probable that over one-half of 
the exhibits are listed at less than $1,500. The typi 


cal car of moderate price is driven by a 4-cylinder. 


engine of from 20 to 30 horse-power, and will weigh 


from 1,500 to 000 pounds The tires will be 3% 
inches on the front, 4 inches on the rear wheels, and 


34 inches in r, and the wheel base will be 





8 it will have magneto igni 
tion. with battery nition in reserve water-cooled 


eylinders: forced-feed lubrication; direct shaft drive 


with three speeds ahead and one reverse; sliding gear 


transmissior pressed-steel, riveted frame some 


rood form of leather-covered cone clutch and a seat 
rt 


ing capac! tor four people 

As compared with last year, the principal change 
noted in the chassis is that more manufacturers are 
using the drop frame, and thereby bringing the frame 
and gear nearer the ground, with the advantage of 
reducing the angle in the driving shaft at the universal 
joint. The semi-eiliptic springs of former models are 
being replaced by three-quarter elliptic or full elliptic 
springs; and it is not unlikely that the use of the full- 
elliptic wil! become the standard practice of the future 
The platform spring suspension, with its universal 
joint connection to two haif-elliptical side springs, is 
used on some cars, but it seems destined to give place 
to the snugger and more simple full-elliptical springs 
above mentioned 

The general appearance of the car bodies has been 
improved by the removal from sight of many acces 


sery parts, which formerly were obtrusively crowded 


upon the dashboard and running board In general 
line ) 1 decoration there is evidence of an 
ev greater § D ty and more refined taste thar 
mariked tl ? t ul Outside of the various 
shades of red ¥ t maintain their popularity 


ind pleasing 


and there 


ix fortunate tends luce the amount of lining 
and striping to a minimum Natural the runabouts 
present the smartest and most ra appearance, and 


in this type is to be found, we are inclined to think, 
the last word in developing the automobile to the 
point of positive mechanical beauty 


In spite of its more even torque, reduced vibration 
and acknowledged hill-climbing qualities, the 6-cylinder 
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engine has net fulfilled the promise of growing popu 
larity wi I yu last year’s exhibitions 
The 4 nde ngil s tl prevailing type, and 
the pub eems perfectly satisfied to forego the above 
named a tage of the 6 der engine, in favor 
of ~ g in weight, space, complication, and cost 
( he 4 ider type Although ball bearings ar 

ised to a considerable extent on the wheels, there 


i tendency to replace them by some form of roller 


bearing, especially for the front wheels The belt 
drive for fans is disappearing in favor of the gear 
drive. Pump circulation is almost universal; although 


the thermo-siphon system is still retained on some 


high-class cars The 2-cycle engine was exhibited; 
but it does not seem to be making the advance that 
was predicted Undoubtedly, the most marked tend 
ency in engines is toward the lengthening of the 
stroke The theoretical advantages of this change, 
in reducing shock and permitting a lighter construc- 
tion in the reciprocating parts, have been borne out 
by the experience of the past year Mechanically 
onsidered, there is much to be said in favor of the 
change Shock and vibration are reduced through- 
out the whole of the driving mechanism; wear is les- 
sened; and a general reduction of weight becomes pos- 
sible 

In this connection it should be pointed out that the 


makers are thoroughly alive to the importance of 


weight reduction, because of its effect not merely in 
reducing the first cost of the car, but in prolonging its 
life and keeping down the running expenses. The 
ponderous machine of excessively high power is rap- 
idly becoming a thing of the past, and the lessening 
of weight and improvement of details of design, par- 
ticularly in the engine, has been shown in the racing 
of the past year, when light, moderate-powered cars 
covered the long-distance courses, at an average speed 
that was only a few miles below that of the most 
powerful racing machines 

The advantages of lighter weight have been shown 
nowhere more than in the tires. Tire trouble is be- 
coming less serious, and the life of the individual tire 
has been greatly prolonged No particular novelties 
have been exhibited by the tire manufacturers this 
year The quick-detachable rims continue to show 
satisfactory results, and the several forms of non-skid- 
ding, metal-studded treads which were exhibited ap- 
pear to have given satisfactory service 

The sliding-gear transmission, with three speeds 
ahead and one reverse, continues to be the prevailing 
type, although the friction-disk transmission is also 
exhibited and is attracting no little attention Men- 
tion should be made in this connection of the hydrau- 
lic drive, which was illustrated and described in the 
Screntiric AMERICAN of December 12, 1908; for in this 
ingenious device is found the most striking and radi- 
cal departure of the year from the commonly accepted 
standard practice. Although it is at present adapted 
mainly for heavy and relatively slow-moving vehicles, 
it possesses corresponding advantages in its applica- 
tion to high-speed vehicles, for which its great flexi- 
bility, absence of shock, and minimum amount of 
ultimate popularity. The 


ear, give promise of 


planetary gear transmission is reported to have 
given good service on light cars, if they were provided 
vith ample power. Of the three types of clutch, 
namely, the expanding and contracting band, the float- 
ing disk or ring, and the cone clutch, the last-named 
still remains the most popular. Multiple-disk clutches 
are being improved by the use of a smaller number of 
disks of larger diameter, operated under reduced 
pressure 

Some of the finest mechanical work on the automo- 
bile is shown in the live rear axle construction, which 
is generally of the floating type. Great attention has 
been paid to the housings, which have been made more 
rigid. In some cases, they have been made in two 
pressed steel, coned halves, with the resulting advan- 
tages of complete inclosure of the parts and unusual 
rigidity. 

The direct shaft drive is almost universal in the 
standard American machine, although some high-class 
vehicles were shown which still use the double, side- 
hain drive Much attention has been given to the 
improvement of the brakes, the tendency being to 
lessen the number of brakes on a car and improve 
Some vehicles show two sets on the 


The diameter of the 


their quality. 
rear wheels and others one set 
drum has been increased, and the faces have been 
videned, with the resulting advantage of greater power 
longer life in service Asbestos and cork are 
being largely introduced, although many machines still 
adhere to the straight metal contact 

Unquestionably, the low-price car, costing less than 
$1,000, has come to stay if we include the compara- 
| increasingly-popular buggy type of ma- 
chine, it is safe to say that a large proportion of the 


tively 1 ul 


space at the Grand Central Palace show was taken up 
by automobiles of this class, costing from $500 to $950. 
The $500 machines are, of course, of plain appearance. 
They are driven generally by 2-cylinder engines, of 
the opposed horizontal type. But perhaps the “biggest 
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iow for the money,” if we may be allowed the phrase, 


as presented by the runabouts costing from $800 to 
$1,000. These machines contain all the essential ele 
ments of the elaborate high-powered, high-priced ma- 
chines shown in neighboring exhibits, since they em- 
t-cylinder, water-cooled en- 
More- 
over, the record of the past year shows that, because 


body pressed-steel frames 


gines, magneto ignition, direct shaft drive, etc 


of their light weight, they are remarkably economical 
in fuel and particularly in repairs to tires. 

One of the finest sections of the Grand Central Pal- 
ace exhibition was that devoted to heavy commercial 
vehicles, such as trucks and drays, delivery vans and 
wagons, buses and sight-seeing cars. The character of 
the work both in the chassis, driving mechanism, and 
bodies was fully up to that of the high-class automo- 
biles. The comprehensive character of this section is 
shown by the fact that one western firm alone had 
eight separate exhibits, including a 1%-ton chassis, a 
144-ton truck, a 12-passenger Pullman, a 1-ton wire- 
work delivery truck, a 16-passenger sight-seeing car, 
a 5-ton chassis, an ambulance car, and a delivery van 
which covered 2,000 miles in the Glidden tour without 
making any adjustment 


STANDARDIZING THE AUTOMOBILE. 

The largest and best-equipped automobile factories 
to-day make a point of accurately duplicating parts, 
so that there is no resorting to cut-and-fit methods 
in the assembling department. The utmost precision 
is observed in casting, forging, boring, grinding, and 
threading to exact standards, so that a gear will oper- 
ate as well in one set as in another, and valves and 
their stems and operating camshafts will fit in any one 
of a thousand different engines of the same size and 
design. 

The “standardization” of certain parts and fittings 
began more than five years ago, when certain manu- 
facturers agreed upon the spacing of tire lugs for 
wheels of different diameters, and wheel and rim 
makers bored their products in accordance with this 
standard. Rim and tire makers also agreed upon a 
certain standard form and standard dimensions for 
steel clincher rims and tire beads, so that during the 
past five years almost any leading make of tire could 
be fitted to any car Lamp 
brackets were similarly standardized, the lamp and 


The advantages are plain. 


fork makers agreeing upon the distance between cen- 
ters of the arms or prongs, the diameter and taper 
of the lamp sockets and arms, and the size of set- 
screws. 

This work has been carried on since 1904 by the 
oldest and most reputable of the American motor-car 
builders. Among the important results obtained have 
been the adoption of standards for screws and nuts, 
reducing the former multiplicity of sizes and threads 
to a minimum, based on the United States standard, 
to which carriage bolts conform. Since every hard- 
ware store and machine and carriage shop carries 
carriage bolts in stock, the man whose car is built to 
conform to this standard will have no trouble in re- 
placing a lost or broken bolt wherever he may be. 

The spark plug has also just recently been standard- 
ized and the engines of some thirty or more prominent 
makes of motor cars will hereafter be bored and 
threaded to receive plugs of % inch diameter, with 
Steels and other 
metals purchased as raw materials must now conform 


straight thread of eighteen pitch. 


to certain chemical and physical standards; and as 
these standards are very high, the user of a machine 
built from such metals is assured of a high factor of 
safety, provided the design is good throughout. 

In the long run, standardization and interchangeabil- 
ity of parts will have the effect of giving us a higher 
grade of motor car at a lower price, but this is de- 
pendent in considerable degree upon the production of 
one model in great numbers and the elimination of 
extensive annual changes in design that necessitate the 
making of costly jigs, gages, and special machinery. 


GROWTH OF THE AUTOMOBILE INDUSTRY. 

Evidence of the stability of the automobile industry 
and the permanent popularity of this new means of 
locomotion, is afforded by the fact that, in spite of the 
recent financial depression, there was but little, if 
any, falling off in the volume of trade. Statistics pub- 
lished in connection with the present automobile 
exhibitions draw attention to the fact that whereas 
the automobile business done in 1903 amounted 
to less than $8,000,000, the total for 1907 reached 
$105,000,000, and in 1908 will show but little, if 
any, falling off. The total amount of capital invest- 
ed is about $200,000,000 and the various establish- 
ments connected with the manufacture, sale, and hous- 
ing of automobiles employ nearly 110,000 people. 
There are in the United States over 250 firms engaged 
in the construction of automobiles, and it is estimated 
that over 52,000 cars have been sold during the year. 
Returns from the twenty-nine States which have com- 
pulsory registration show that over 250,000 cars have 
been registered; and an estimate of the approximate 
total for all the States gives reason to believe that 
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there are at present over 320,000 motor cars in this 
country According to the table of registrations, New 


York State leads with 64,500 cars; Pennsylvania is 
second with 25,129 cars; California third with 19,375 
cars, followed by New Jersey with 19,021 cars; Massa- 
chusetts with 17,439 cars, and Illinois with 17,296. The 
importation of motor cars is rapidly decreasing, al 
though it is estimated that about $28,000,000 of for- 
eign cars have been imported and sold in the United 
States. It is satisfactory to know that the tide has 
turned, and that American builders are sending their 
cars abroad in increasing numbers. 


ALLOY STEELS AND AUTOMOBILE DURABILITY. 

In the fall of 1901, the writer of these lines was a 
passenger in one of the competing cars in the auto- 
mobile endurance run from New York to Buffalo—the 
first American event of its kind and magnitude. The 
car was a two-passenger phaeton, tiller-steered and 
driven by a two-cylinder motor of 8 horse-power. It 
weighed approximately 1,700 pounds, and was capable 
of a speed of about 25 miles per hour. For its day, 
it was one of the best examples of American construc- 
tion, and it completed the run creditably, requiring 
few repairs. Some of the lighter cars were practically 
rebuilt en route, and one of those finishing was even 
said to have been assembled from the unbroken re- 
mains of two similar cars that had left New York. 
Yet, despite the general excellence of that car, some- 
thing had to happen to it. While traveling at the 
rate of 15 miles an hour (break-neck speed in those 
days) the right front wheel parted company with the 
car, and went spinning merrily down the road, while 
the stub end of the axle, dropping unsupported, began 
to plow up the macadam as the rudderless car veered 
toward the curb. The car was short and rather high. 
By good luck it did not upset, and the driver quickly 
brought it to a stop. The steering knuckle spindle had 
broken; the steering knuckle being the short pivoted 
member at each end of the front axle, which carries 
the wheel and by its deflection controls the course of 
the car; and the spindle being the round part of the 
knuckle on which the wheel turns. That knuckle was 
a steel casting Anyone even slightly familiar with 
the properties of iron and steel, knows that a steel 
casting which when new appears to be as strong as a 
forging, and which makes as good a showing under 
weakens and becomes 
vibration and 


ordinary tests, nevertheless 
brittle when 
shocks. So well is the phenomenon of “fatigue” now 
recognized that steel castings are used nowhere in 


subjected to repeated 


any but the cheaper and lowest-powered automobiles, 
and even in them rarely save for parts not subjected 
to shock 

In 1901 automobile constructors thought that they 
had done their whole duty if they used steel forgings 
instead of castings. To-day we know better. There 
are more kinds of steel than there are kinds of cigars. 
Any kind of steel is good for something—if it 
be only for ballast—but not many kinds are good 
enough for the severe conditions of automobile usage. 
The proportionate difference that exists between cast- 
ings and forgings is found also between forgings of 
ordinary steel and forgings of some high-grade alloy 
steels. A shaft of common machinery steel, which if 
pulled asunder in a testing machine would stretch a 
fifth or a quarter of its length before letting go, if 
used in an automobile transmission or axle will in 
time crystallize and break, with a brittle pipe-stem 
fracture, under stresses which, when it was new, would 
not even have “sprung” it. So it has come to pass 
that nickel steel, chrome-nickel steel, and chrome- 
Vanadium steel have ousted the ordinary variety for 
all the more important parts of the best automobiles. 
All of these steels are much stronger than the ordinary 
simple steels, and possess in varying degrees the prop 
erty of resistance to the abnormal shocks of accident 
Later investigation, however, has proved that these 
Stronger and shock-resisting compound steels must be 
rigidly classified, as not only is it very important that 
the steel for such purposes should be strong and should 
resist a simple shock, but also that it should resist 
in the highest degree possible the development of that 
Potential brittleness which is induced in all steels by 
Prolonged subjection to repeated shock and impacts 
In this respect vanadium steels have shown superiority 
to all others, at least as far as laboratory test: can dem- 
onstrate. The ordinary nickel steel, unless properly heat 
treated, unfortunately possesses the power of develop- 
ing this potential brittleness almost as fast as the 
ordinary carbon steels that have been used in the past, 
hence its demonstrated superiority does not show up as 
great as simple physical tests would lead us to suppose. 
Abnormal shock due to accident may wreck the car, 
but it will be by twisting and bending, rarely in- 
deed by direct fracture. The effect of collision at high 
Speed is to crumple the framework, springs, and axles 
like Paper; but if the wreck is not tco complete they 
fan be heated and straightened as if nothing had hap- 
Pened. The force required to bend such steel is almost 
Unbelievable to one who has known only the common 
8tades. Even transmissica gears, hard and relatively 


Scientific American 


brittle though they are, can hardly be broken with a 
sledge hammer 

With material such as this in its make-up, the little 
8-horse-power car previously referred to might have 
gone around the world without the steering knuckles 
giving a moment's anxiety. The same betterment has 
affected every vital part of the modern automobile. 
Gears that used to be made of bronze or soft steel are 
now made of alloy steel, and are clashed into 
mesh by bungling drivers with comparative impunity. 
Instead of axles which rarely outlasted the shortest- 
lived car, we now find I-beam forgings which survive 
ditchings and upsets, the blows of cross gullies seen 
too late and taken at high speed—anything indeed, 
which the passengers themselves may reasonably hope 
to survive without iniury With the occasional ex- 
ception of the crankshaft, which still resists the efforts 
of builders to make it entirely unbreakable, because 
it is subject to a great many other considerations than 
its component metal. There is hardly a part of the 
modern automobile which, given proper design and 
workmanship, can be excused for failing in service or 
legitimately wearing out. 

To the man who buys a high-grade car of current 
model, these facts convey merely the comforting re- 
flection that he is getting good value for his money, 
and that there is a substantial reason for the seem- 
ingly high price of a good machine. But to him who 
purchases a second-hand car which has seen two or 
three seasons’ use they mean something more impor- 
tant. If it was built in this country, so recent has 
been the general adoption and intelligent treatment of 
alloy steels, that the car is very likely to develop 
breakages quite unknown to its younger days. We 
have in mind a car which was built in 1903, according 
to the best standards of its time, and which had cov 
ered many thousands of miles in honorable service: 
Naturally, it contained no alloy steel, and naturally 
it had reached the point where one or another part 
needed attention somewhat frequently. The owner 
knew it, inside and out, pretty well, and realized that 
it was only a question of time when certain parts 
were sure to “let go.” But he could scarcely under- 
take to rebuild the car, and therefore contented him- 
self with going carefully over the weaker parts and 
putting them into the best condition possible. One 
day on entering a little New Jersey coast village an 
ominous grating reached his ears. He maneuvered 
the car cautiously. It ran two blocks and stopped 
with a jar—immovable as a monument. A half hour’s 
work with a wrench showed that a certain ball bear- 
ing, close to one of the bevel gears in the rear axle, 
had broken and had jammed inside the axle. It was 
not so much the fault of the material as of careless 
fitting, but it was eminently the kind of thing that 
crops up after the guarantee has expired. 

Although we have mentioned this incident to illus 
trate what may in time be expected of any car built 
less carefully and of less perfect materials than the 
best, it must not be inferred that an old car at any 
price is to be avoided. One must indeed be prepared 
to spend money on replacements; but it is quite pos- 
sible that the parts liable to premature failure can be 
replaced with others, specially made of better ma- 
terial or design, which will outlast the car. 

Every motorist has known cars which, while of good 
design generally, had certain parts which persisted in 
giving trouble. In such a case it is a mistake to get 
rid of the car as useless, since almost invariably the 
offending parts can be corrected at much less expense 
than would be involved in the sacrifice of the car. If 
a part works loose, it is because of poor design or 
fitting. If it breaks, the remedy may be found in sub- 
stituting a new part of stronger material, if it is in- 
convenient to increase the dimensions. When a rub- 
bing part wears out quickly the chances are that it is 
insufficiently lubricated or imperfectly protected from 
dirt. To devise efficient lubrication or dust protection 
for any wearing member of a car is an easy task, and 
proper attention to it will add many miles to the car's 
service and save many dollars to the owner. 

At present automobiles wear out at a great many 
points—slowly at some, rapidly at a few. But means 
are constantly being found to reduce the wear, and 
to render the parts easy of repair or replacement 
when worn. More than that, the multitudinous small 
joints and bearings, whose replacement is difficult and 
whose life is apt to fix the useful life of the car, are 
by degrees being made virtually non-wearing. What 
wear occurs is limited more and more to the essential 
elements of motor and transmission, and renewal of 
these keeps the car in practically new condition. A 
few years from now we shall have cars which run 
almost indefinitely with only periodic overhauling 
and ordiaary daily filling and cleaning, 


COST OF RUNNING A CAR. 

An owner of a motor car has rendered a signal serv 
ice by giving the operating cost of his seven-passenger 
automobile, covering 30,000 miles in a little over two 
and one-half years. The figures are not estimates but 
are a compilation based on actual check pavments. 
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The statistics show the items of direct cost, which 
vary directly with the mileage. Cost per mile: tires, 
5 cents; gasoline, 2.7; lubricating oil, 0.2; incidentals, 
0.9; total, 8.8. The car averaged about 1,000 miles a 
month, and a yearly average of 714 miles on a gallon 
of lubricating oil. Leaving out the interest and depre- 
ciation, which is largely a matter of judgment, and 
assuming the car to be owned in a New York city 
suburb and that it made an average of 1,000 miles a 
month, the following sums up the cost for a year: 
Tires, $500; gasoline, oil, acetylene, and repairs, $500; 
chauffeur and rental of private garage, $1,300. Total, 
2.300. 
SELECTING A CAR. 

A large family desiring a car for touring purposes 
requires something more than a five-passenger car 
with small wheels and low clearance. On the other 
hand, the automobilist who desires a car for city use 
and for business purposes is not in need of a big, 
powerful, seven-passenger touring car. Where the 
user of an automobile takes excursions in highways, 
byways, woods, and country lanes, a car with large 
wheels, ample clearance, and good underbody protec- 
tion is the kind for his purpose. For an opera car 
and a car for the park and city streets, a low car, 
easy of entrance and of small power, is desirable, be 
cause it is more economical in the consumption of 
gasoline, in wear on tires, and in general operating 
expense, No car with small wheels and wide turning 
radius should be considered. A multiple-disk clutch 
is necessary for smooth operation, and a selective type 
transmission is preferable. The application of ball 
bearings to the transmission wheels of the car has be- 
come almost universal, and it remains only to apply 
ball bearings to the motor. This is being done by the 
best makers; and in order to obtain a motor that will 
not become out of date, it should be insisted upon that 
ball bearings be fitted to the principal bearing of the 
motor. The manufacturer should be asked to give a 
guarantee as to the tensile strength and elastic limit 
of the steels used, as well as to their other properties. 
An axle or gear not made of proper alloy steel may 
break 

Cases are known of cranking a car while the clutch 
was left in and the gears were in mesh, with the re- 
sult that the car reversed or started ahead. Several 
accidents in which automobiles have run off ferry- 
boats have occurred in a way, viz., by the releasing 
of the emergency brake lever (which generally holds 
out the clutch) just as the engine started. A valu- 
able improvement, therefore, would be a device that 
would automatically set the gears in the neutral posi 
tion whenever the car stops. 

The tyro who purchases a car is generally more or 
less ignorant of the use of the different vital parts. A 
spark plug is easy; a coil is less so; a carbureter 
more difficult The reason is that if one has any 
trouble with his car, no matter what it may be, he 
blames the carbureter. The owner should understand 
that trouble may be located elsewhere than in the car- 
bureter, which cannot change without outside: assist- 
ance, provided, of course, that it is rightly made 
and the float is of the right material. Half of the so- 
called carbureter troubles are due to carbonized cylin- 
ders, ignition disturbances, loose bearings, engine 
troubles, or a generally run-down condition of the 
motor from over-use or abuse without proper repair 
or care. 


THE BUGGY TYPE OF AUTOMOBILE, 

The difficulties in the way of automobiling in the 
West are far more serious than in the Kast. Outside of 
the immediate vicinity of the larger cities, there are 
very few rock roads. Every rain means heavy mud, and 
the country, particularly through the middle West, 
being flat and level, this mud remains for several days 
after each rain. Beyond the middle West the roads 
are rough, rugged, full of ruts and stumps. Many 
of the streams have no bridges, and must be forded 
The first attempt to supply a machine capable of trav 
eling over these roads was the production of the high 
wheel or buggy type automobile, with machinery very 
similar to the regular automobile. This type has 
been brought to a remarkable point of develop 
ment in the last few years. 
automobile has been designed by a western company 
The wheels are 36 inches in diameter, with 1%-inch 
solid-rubber tires. Al! the machinery is carried above 
the axles, s« greatest road clearance 
The tires are wedge shaped, so that in thick mud they 
cut their way down to solid ground, and then for- 
ward through the mud. A double chain drive with 
52-tooth sprocketseon the two rear wheels and 8-tooth 
sprockets on the jackshaft gives considerable leverage 
for heavy pulling. A very elastic transmission is used 
to ease the machinery, so that the chance for breakage 
in rough places is materially lessened. In fact, the 
peculiar advantage claimed for this form of trans- 
mission on these Western roads, is that in hard pulls 
and heavy mud it can be set so that it will slip just 
before the strain approaches the breaking point. 
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Annual operating expenses Annual operating expenses 
Interest on $68,631.65 at 5 per cent ‘ $3,431.55 Interest on $140,570.80 at 5 per cent $7,028.54 
Depreciation Depreciation 
Wagons, $19,606.05, at 10 per cent 1,960.60 Trucks, less tires and batteries: 
Horses, $46,640.00 at 13 per cent 6,063.20 $110,742 at 10 per cent.. . 11,074.20 
Harness, $2,385.00, at 14 per cent 333.90 Battery trays, jars, and fittings 
Feed and labor $2,978.80 at 10 per cent. 297.88 
212 horses at $26.70 per month 67,924.80 Battery plates, $14,300 at 75 per cent.. 10,725.00 
53 drivers, at $65.00 per month 41,340.00 Tires, $11,550 at 125 per cent 14,437.50 
53 helpers, at $45.00 per month 28,620.00 Current and labor . 
———— ~ Complete charge, 313 days 
$149,674.05 3-ton trucks, 26 kilowatts, at 5 cents 4,069.00 
Cost of forty electric trucks 2-ton trucks, 20 kilowatts, at 5 cents 9,390.00 
10 3-ton trucks at $3,600 $36,000.00 Garage help, 5 men ; 4,080.00 
Extra battery $42.20 40 drivers at $65 per month 31,200.00 
80 2-ton trucks, at $3,400  gecee a 102,000.00 40 helpers at $45 per month..... 21,600.00 
2 extra batteries, at $376.20 fae 1,128.60 Seen ss 
Fittings for 10 trucks, at $100........... 1,000.00 $113,902.12 
$140,570.80 Saving in favor of electric trucks.... $35,771.93 
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This saving is 23 per cent 


In deciding on the type 


f vehicle best adapted to 
the work to be done, the purchaser must take into 
consideration the character of the load, the length of 
the haul, and the. nature of the road surfaces For 
hauls of less than a mile there is no economy in 
adopting automobiles over horses, nor is it advisable 
when there are long waits for loading and unloading 
The electric gives its best service over smooth and 
level roads, and for round trips of not more than 35 
miles. It is silent, the operation is simple, it is eas 
ily handled in traffic, and insurance rates are low 
Its smoothness of operation reduces the wear on the 
tires, and the absence of reciprocating parts eliminates 
one cause of deterioration. On the other hand, gaso- 
line cars can travel for unlimited distances, are un- 
affected by gradients and adverse road conditions, and 
are the only ones that can be used for long hauls 

In the European countries steam is being applied 

(Continued on page 63.) 





























A HEAVY-SERVICE RELIANCE TRUCK. TWO-CYCLE ENGINES ARE USED. 



































A LAMBERT 3-TON TRUCK USED FOR DELIVERING LARGE QUANTITIES OF GENERAL VEHICLE COMPANY’S 314-TON TRUCK IN USE BY A NEW YORK DRY 


PAPERS BY A CHICAGO NEWSPAPER. 


GOODS FIRM. 






























THE GRABOWSKY 114-TON DELIVERY WAGON, 


BRUSH DELIVERY WAGONS NOW IN USE BY THE WASHINGTON, D. C., POST OFFICE, 


The Wagon has a quick-detachable power plant which can be taken out entirely and replaced in fifteen minutes, A good cxample of the possibilities of t tomobil« vlit vice 
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Magnetic 
cross bar. 


flow through the 


Fig. 


” 


Cross bar partially turned 
with magnetic flow 
through it. 


Fig. 3.—The field thrown out by the 


cross bar disappears in 


this position. 


Fig. 4.—The cross bar again becomes 
magnetized as the magnetism 


resumes its flow. 


CHANGES IN THE STRENGTH OF THE MAGNETIC FIELD THROWN OUT BY THE CROSS BAR AFFECT THE ARMATURE WINDING AND ELECTRIC CURRENTS ARE INDUCED 
IN IT CORRESFONDING IN INTENSITY WITH THE EXTENT OF THE CHANGES AND THE RAPIDITY WITH WHICH THEY OCCUR. 
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Fig 7.—The Remy armature with stationary winding 
and revolving core. 
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Fig. 9.--The Bosch system. 
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Fig. 5.—Typical magneto armatures. 








Fig. 8.—Field and armature of Bosch high-tension magneto. 


In the modern magneto, 
the magnetic field is form- 
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path in favor of the two shorter paths offered by the 
side pieces, and the field thrown out by the cross bar 
disappears. On the further rotation of the armature, the 
cross bar again becomes magnetized as the magnetism 
These changes in the 
strength of the magnetic field thrown out by the cross 
bar affect the armature winding, and electric currents 
are induced in it corresponding in intensity with the 
extent of the changes and the rapidity with which 


resumes its flow through it 


they occur. The greatest changes in the strength of 
this field will occur as the armature passes from the 
position of Fig. 2 to that of Fig. 4, for in that inter- 
val the magnetic field thrown out by the cross bar 
will be destroyed and then reproduced. 

During the greater part of the revolution of the 
armature, the changes in strength will be slight and 
the induced currents correspondingly small; but at 
the instant when the cross bar becomes remagnetized 
as the armature leaves the position of Fig. 3, the cur- 
rent will be of sufficient intensity to produce satisfac- 
tory ignition. This condition will exist twice during 
each revolution of the armature, and it is necessary 
for the armature to be driven in such relation to the 


Scientific Americ? 


While the make-and-break system as a whole did not 
solve the ignition question, it showed the magneto 
to be greatly superior to a battery as a source of cur- 
rent. This advantage does not lie alone in the me- 
chanical production of current, but also in the simpli- 
fication of engine operation; for with a magneto it is 
unnecessary to alter the point of ignition with each 
change in engine speed, as is required with a system 
employing a battery. The intensity of the current 
being in accordance with the armature speed, and 
this being in direct relation to the speed of the crank 
shaft, an increase in the speed of the engine due to 
opening the throttle will result in the production of a 
current of greater igniting value. 
changes in speed, or under special conditions, the 
effect of advancing or retarding the spark is obtained 
without the use of the spark-control lever. 

The advantages of the magneto have led to its ap- 
plication to high-tension or jump-spark ignition, and 
to a development that has made the ignition system 
one of the most trustworthy parts of the car. This 
evolution has developed two distinct types of magnetos, 
both of which are driven synchronously with the en- 


Except for extreme 
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which is located at the end of the armature shaft. 
From this point the circuit continues to one terminai 
of the primary winding of the coil, the other terminal 
of which is grounded. The grounded part of the in- 
terrupter, a pivoted lever, is operated by a cam car- 
ried on the armature shaft, and makes and breaks 
contact with the insulated part. The cam is set in 
such relation to the armature that the breaking of the 
circuit by the interrupter coincides with the produc 
tion of maximum current in the armature winding 
When the interrupter is making contact, the magneto 
current is offered two circuits by which it may flow 
to ground, one being through the interrupter and the 
other through the primary winding of the coil. The 
resistance of the former being low, the current takes 
that path in preference to the other, which is of higher 
resistance. When the current reaches its maximum 
the cam breaks the interrupter circuit, and the cniy 
path by which the current can then flow to ground is 
that offered by the primary winding of the coil. This 
sudden and intense flow causes the core of the coil to 
throw out a powerful magnetic field, which induces 
a current in the secondary winding of from 20,000 to 
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A. Insulated interrupter contact, 


crank shaft that each production of maximum cur- 
rent coincides with the ignition point of the cylinder 
to be fired 

Magnetos were first applied to the ignition of auto- 
mobile engines on Mercedes cars, the system employed 
becoming known as low tension, or make-and-break. 
The maximum pressure developer 1 by these magnetos 
being in the neighborhood of 100 volts, it can not 
Overcome the resistance of the gap existing in the 
spark plug, and use is made of a device known as an 
igniter. This projects into the combustion space, and 
is connected with the magneto in such a manner that 
the circuit is made and broken as its two points 
touch and then separate. By breaking the circuit at 
the instant when ignition is desired, and having this 
action coincide with the production of maximum cur- 
rent by the magneto, a spark or flame of high igniting 
Power is obtained. The advantages of this system 
were recognized immediately on its introduction, but 
the frequent adjustment made necessary by the wear- 
ing of the igniter parts, and the mechanical difficulties 
to be overcome in making an igniter that is reliable 
and proof against leakage of compression, prevented 
its general adoption, 


TYPICAL MAGNETOS USED ON AMERICAN CARS. 


gine by gearing. One type generates the high-ten- 
sion current direct from the magneto armature and 
the other uses an induction coil for raising the voltage 
to the potential necessary for jump spark ignition. 
All commercially successful systems are along one or 
the other of these lines. 

The Eisemann and Remy and similiar systems are a 
development of the logical attempt to make use of a 
magneto as the source of current for a high-tension 
or secondary coil. Their direct connection with the 
primary winding of the coil would not give satisfactory 
results, for the gradual rise in the intensity of the 
current would give correspondingly gradual changes 
in the magnetization of the core of the coil. Good re 
sults will be obtained only when the magnetic field 
thrown out by the core of the coil changes its strength 
abruptly, and to attain this end use is made of a dé 
vice known as an interrupter or circuit breaker. Fig 
6 illustrates the general principles of the Hisemann 
system. 

The magneto itself is of the low-voltage type, giv- 
ing a current at from 20 to 40 volts only. One end 
of the armature winding is grounded, the live end 
passing to the insulated contact of the interrupter, 


8B. Grounded contact on lever. C, Contact adjusting device, D. Cam 


40,000 volts. This current is passed to the proper 
spark plug through the medium of a distributer 
located on the magneto and driven by the armature 
shaft. A condenser is connected across the interrup 
ter contacts to reduce the sparking as the circuit is 
broken, and to effect a more abrupt change in the 
magnetic field of the coil 


In the Remy magneto the windi which is station 
ary, is connected through the magneto circuit breaker 
with the primar; the spar coil. The circuit is 
mechanically ! en during the current wave or im- 
pulse generated by the magneto. The current wave 


generated, due to design of the magneto, retains prac- 
tically its maximum strength for over 45 deg. of th: 
inductor’s revolution. It is claimed for this 
tion that it permits of a very large timing range for 
advancing and retarding the ignition point without 
weakening the spark. The timing of the spark is ac- 
complished by shifting the circuit breaker around the 
armature shaft, to which is attached the circutt 
breaker cam. 

This arrangement is frequently confounded with 
the true high-tension magneto system, and spoken of 

(Continued on page 63.) 
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Our Li egion Rises and Ohetr Oroubles. 

















Tires have long been made the scapegoat for a great 


many automobile ills Not only is the tire blamed fo 
any breaks or derang of machinery, but during 
contests of both spe i | endurance the words tire 
trouble” are supposed to be sufficient excuse for almost 
any delay I th ‘ nature and from the work 
they are alled upon to perform, tires are subject to 
severe wear and are ipt to be sources of trouble but 
it is safe to sa it ninety per cent of tire trouble 
arises fron i1uses that in be removed 

A discussion of automobile tires is very much like 
a discussion of footwear, for the needs of self-propelled 
vehicies in the way of tires are as varied and divers 
fied as the varieties of footwear needed by the different 
races and nations of man! l In selecting tires for 
a car, the same iigment and discretion is necessary 
as in selecting shoes Dancing pumps that wear satis 
factorily n the ballroom would not last very long 
while tramping through the woods or mountain climb 
ing 4 track athlete would make a very poor showing 


if he were shod witl miner's hobnailed boots, and 


ordinary walking shoes would give a miner very poor 
service 

Tires may be roughly classified as pneumatic, solid 
and special rhe pneumatic tire is again subdivided 
nto the “single-tube” or “hose-pipe” tire, which is now 
very little used, and the almost universal ‘“double-tube 
tire A double-tube pneumatic tire consists of an outer 
shoe or casing, which is designed to be more or less 
readily removed, within which there is an inner tube 


1 


or air chamber inflation of the inner tube 
usually serves the double purpose of holding the tire 
securely to the rim and at the same time inflating 


the tire sufficiently to sustain the weight of the vehicle 


A single-tube tire, as shown in Fig. 1, is usually 
secured to the m of the wheel by means of bolts or 
lugs. 17 s of this type are generally credited with giv- 
ing very good service, except that in the ase of a 


puncture it is exceedingly difficult, if not impossible 
to repair the tire properly Tires of small size can 


someti repaired by cementing an inserted plug 





but larger size igie-tube tires can be repaired only 


by cutting down through the various layers of fabri 
to the inside layer of rubber, which is designed to 
hold the air After this has been vulcanized, the fab 
ric is again built up layer by layer, and the outer 


covering and tread is put on last of all 
With the exception of one special type of pneumatic 
tire, which is bolted to the rim and not held on by 


the inflation of the inner tube, practically all double 


tube tires can be classified as “clincher” or “Dunlop 


Tires of the Dunlop type (Fig. 2) have wires in each 
side of the tire, as indicated by the letters A and A’ 
which keep the tire from enlarging as it is inflated 
igainst the rim The clincher type of tire is very 
widely used, and is again divided into two classes 
the ordinary clincher (shown by Fig. 3) and the quick 
detachable (shown in Figs. 4, 5, and 6) The regular 
clincher tire is made usually with a bead which is 


that it can be stretched over 


more or less flexible, s« 
the one-piece clincher rim on which it is used. On 
the other hand, the quick-detachable type of clincher 

e is manufactured usually with a hard bead, which 
is designed not to stretch, for the reason that the 
iugs or stay bolts which are generally employed with 
the regular form of clincher tire are nearly always 
omitted in the quick-detachable type of clincher tires 
Quick-detachable is a term now applied to clincher 
rims of any form which permits the removal of the 
outer flange, so that the casing containing the inner 
tube can be slipped on. After the outer flange or ring 
s put in place, the tire is inflated, as in the case of 
the regular clincher form of tire. A great many peo- 
ple confuse quick-detachable tires and demountable 
rims All of the demountable rims manufactured in 
this country (with the exception of one of the bolted 
on type) use the regular one-piece clincher rim, and 
the regular form of clincher tire This one-piece 
lincher rim is fastened to the wheel in some manner 
which permits it to be more or less readily removed 
We have no time or space in this article to go into a 
discussion of the various mechanical means by which 
this is accomplished It is sufficient to say that on 
some forms of demountable rims, the ordinary long 
valve stem can be used, while on others it is necessary 
to use a short valve stem, which does not extend more 
than a small fraction of an inch within the interior 
circumference of the rim The difficulty with this 
form of rim is that air can be pumped into the tire 
only when the rim is removed from the wheel To 
overcome this difficulty, some demountable-rim manu 
facturers who cannot conveniently use a long stem, 
employ an L-shaped stem, which protrudes slightly 
from the side of the tire close to the rim. At least 
one form of demountable rim permits the use of regu- 
lar long-stem lugs. Nearly all others require the use 
of what are called short lugs, which are held in place 
by a bolt or screw extending but a small fraction of 
in inch within the inner circumference of the rim 


Most demountable rims require attention, on account 


of the loosening of the mechanical fastenings. The 
short lugs seem to work satisfactorily, but demount- 
able rims which have inaccessible air valves are apt 
to give trouble. It may be said that, with this excep- 
tion, most forms of clincher tires give satisfactory 
service upon demountable rims, and that the terrors 
of a deflated tire are very much lessened by having 
an extra tire already inflated upon a rim ready to 
take the place of the one which has gone out of com- 
mission 

Each type of pneumatic tire is manufactured with 
treads of various kinds Perhaps the plain smooth 
rubber tread is most generally used, but many manu- 
facturers have a special form of raised, grooved, or 
corrugated rubber tread, each supposed to have spe- 
cial merit in preventing skidding and in wearing well. 
Various forms of steel studs and leather strips are 
also used to prevent skidding and slipping, not to 
mention combinations of wire and rubber for the 
same purpose. The recent offerings of tires made 
wholly or in part from leather are the result of the 
high state of perfection to which the mineral tanning 
processes have been brought, rendering the leather 
used so exceedingly tough yet soft and pliable as to be 
practically puncture proof. One recent make of tire, 
which combines in its composition leather, canvas, and 
rubber, with cold-drawn steel rivets for anti-skidding 
purposes, is distinguished from others of its kind by 
the fact that the leather tread is so designed in alter- 
nate layers that each section is renewable, and the life 
guaranteed by the maker is from 5,000 miles for the 
larger sizes to 10,000 miles for the 3-inch and 3%- 
inch sizes Each of these forms of tread is per- 
haps well suited to certain conditions. Tires which 
give very good service when used in the city upon 
asphalt do not always prove satisfactory when used 
upon country roads It seems that combinations of 
metal and rubber, or metal, leather, and rubber, do 
not last as well as treads that are made of rubber 
alone. Whatever form of non-skid tread is used, it is 
found of little value when an automobile encounters 
really deep mud or snow Under these more severe 
conditions, all drivers of experience use some form of 
chain. Apparently smooth all-rubber tires are most 
economical and satisfactory for ordinary use, and 
chains used in connection with these tires form the 
best combinations fof severe conditions of travel. 

Every automobile owner is interested in what causes 
tire trouble, and is anxious to know by what means 


it can be avoided In the first place, too much must 
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PUNCTURE PREVENTERS, SOLID TIRES, AND SPRING WHEELS. 


not be expected of a pneumatic tire. A new tire prop 
erly designed for the work it has to do should run 
about 2,000 miles without trouble, except in case of 
direct injury through a cut or a puncture. After the 
first two or three thousand miles, trouble is to be ex- 
pected. I know of one very prominent automobilist 
of considerable experience who renews his tires after 
about 2,000 miles, and says that what he loses is 
more than made up by what he saves in the way of 
trouble when he tries to wear out the tires completely 
Overloading and under-inflating are the two things 
which perhaps shorten the life of a tire more than 
anything else 

Too many manufacturers have been inclined in the 
past to equip their cars with pneumatic tires of too 
light weight. To lessen the cost of his product, the 
tire is the first thing upon which the manufacturer 
economizes. Sometimes tires of inferior quality are 
used, but generally the “economy” is attained by equip 
ping the car with tires a size or two too small for the 
weight to be carried. Many times the manufacturer 
fs not to blame for overloading the tires, for the rea- 
son that the owner of the car puts a tonneau on a 
runabout, or replaces a touring car body with a heavy 
limousine 
trouble, and very greatly shortens the life of a tire. 
Each size and weight of pneumatic tire is designed to 
carry a certain load, and to stand certain strains. If 


This overloading of tires is sure to cause 


the load or the speed is very greatly increased, the 
strains upon the tire increase in even a greater pro- 
portion There is no better investment than the 
slightly increased cost of larger tires. A tire with 
a comparatively light load upon it will run many 
times as far as the same tire with a slight overload 

Under-inflation is the cause of about as much trou 
ble as overloading. A pneumatic tire is depressed or 
flattened slightly at the point where it rests upon the 
ground, and this point of flattening travels round and 
round the tire as the tire rolls along the road under 
the wheel 
the pneumatic tire its easy-riding qualities. If a tire 


This flexing or bending of the tire gives 


is pumped up too hard, the weight of a car is not 
Sufficient to flatten it, and the tire rides hard On 
the other hand, if the tire is not sufficiently inflated, 
the tire flattens too much (Fig. 7) This flattening 
causes an excessive bending of the walls of the tire. 
A piece of wire may be broken by being bent back 
and forth a sufficient number of times. In the same 
Way a tire will give way or blow out when its sides 
are flexed or bent too often. Pneumatic tires are de- 
Signed and constructed to stand a certain amount of 
this bending, but under-inflation causes such severe 
bending that the life of a tire is very greatly short- 
ened. A tire which will run 3,500 or 4,000 miles prop- 
erly inflated, will have its life shortened to 1,500 or 
2,000 miles or even less when run with poor inflation. 
The excessive flexing or bending of the sides of a 
tire also causes the tire to heat up. Rubber is vulcan- 
ized at a comparatively low temperature, and excessive 
heat is very injurious to the casing and inner tube. 
A tire which is properly designed will stand a pres- 
Sure many times greater than that which is ever put 


en a tire in use. Few tires are ever injured through 
over-inflation. Every tire manufacturer continually 
urges his customers to keep tires properly inflated 

If a tire is constructed with many layers of fabric, 
so that the walls of the tire are very thick, two diffi- 
culties are at once experienced. The bending of the 
sides of the tire as the car runs causes excessive heat- 
ing. This bending also causes the different layers of 
fabric to separate. Besides, a tire frequently “rim- 
cuts,” and is injured by having the steel rim pressed 
down against it. Tires that have heavy thick walls 
frequently give good service if they are kept well 
inflated, while, on the other hand, under-inflation 
causes them to “rim-cut” and blow out very quickly 
Some tires, especially those of foreign manufacture, 
are very thin and flexible. They are made of strong 
fabric and high-grade rubber, and are less liable to 
injury through under-inflation The bending of the 
sides of the tires also generates less heat, because 
the sides of the tire are thinner. Such tires are serv 
iceable on good roads and at high speeds, but fre 
quently they do not stand the cuts of a rough coun- 
try or mountain road as well as a heavier form of tire 

A defective rim will also frequently shorten the life 
A dent in the rim may cause undue strain 
Sometimes a rim which 


of a tire 
upon the fabric at that point 
has been run without a tire is slightly flattened down 
and sharpened, so that a tire will not fit exactly, and 
is cut and injured by the rim. Persistent trouble with 
one wheel usually results from this cause or from the 
wheels being out of line Any mechanical derange 
ment of the car or its running gear which causes a 
wheel to be out of line, or the bending of a wheel 
which causes it to “wobble” as it goes round, will 
soon cause trouble with the tire In the same way 
unequal action of brakes on the rear wheels, by which 
all the braking strain comes upon one wheel, or an 
improper design of the differential, which causes more 
driving strain upon one wheel than the other, will 
cause that particular tire to show excessive wear. 
Other things being equal, the wear on tires is pro- 
portional to the skill and care used in driving. A 
driver who starts his car suddenly, jumps into high 
gear within a few feet, comes up at full speed to 
within a few feet of the place where he wishes to 
stop, and then puts on the brakes hard, subjects his 
tires to unnecessary wear and to excessive strains 
which greatly shorten their lives. In the same way 
a driver who applies excessive power, and unneces 
sarily spins his wheels upon a wet pavement or muddy 
or sandy road, grinds down his tires. The sides of 
tires are very frequently injured by being needlessly 
run in narrow ruts, or by being rubbed up against 
the curb when stopping or by turning a corner too 
sharply. Perhaps the greatest strain is placed upon 
tires in taking curves and turns at too high a speed 
Everyone knows that it takes a great deal of power 
and force to change the direction of a moving body 
Friction between the roadway and the tires causes 
this change of direction, thus producing very great 
side strains upon the tires (Fig. 8) The frequency 
with which tires explode at turns should be a suffi- 


cient warning even to the most reckless driver. The 
slower the speed with which corners and curves are 
taken, the longer tires will last. The life of the tire 
can also be increased by throwing out the clutch in 
going around corners and over severe bumps The 
differential or equalizing gear works when a car turns 
a corner. It does not turn as readily when transmit 
ting power as when running idly. One racing driver 
of worldwide reputation goes so far as to assert that 
a differential gear does not work at all when a car 
is rounding a curve under power. If the differential 
does not work, the rear tires must slip and undergo the 
strains and wear that go with slipping. Many auto 
mobiles are so designed that when the body of the 
vehicle is jounced up and down, as when crossing 
raised car tracks or. similar obstructions, motion is 
transmitted by the body of the vehicle to the tires 
through the driving chains or driving shaft This 
slight jerking back and forth of the tire, which an 
owner could hardly discover, is given by engineers 
as the reason why some cars are especially hard on 
tires 

The lightness and resiliency of air are responsible 
for the worldwide adoption of pneumatic tires in spite 
of their many shortcomings. That the expense and un 
certainty of pneumatic tires have caused thousands 
of inventors to try to solve the problem of providing 
a trustworthy resilient tire, is shown by the three thou- 
sand patents on improvements in tires which have 
been issued by the United States Patent Office. Of 
course, a vast majority of these patents are worth 
less, because they were taken out by men with no 
experience in the manufacture or use of tires 

Various forms of internal puncture protectors have 
been devised Some consist of layers of felt, and 
others of disks of metal between layers of fabrie 
These are usually crescent shape in design, and are 
placed between the inner tube and the casing (Fig. 9) 
Under favorable conditions some of these protectors 


have been known to s in a tire for a considerable 
period of time v causing trouble No doubt 
they prevented m possible punctures As a gen 
eral rule, however, the introduction of any materia 
between the casing and the inner tube soon causes 
trouble The continuous flexing or ng of the 
tire, especially when run t! ! 1, soon 
causes a breaking or de ial pro 


tector. The added tl! ssive heat 


ing. For these 1 internal protectors 


of these ty! very general 


In seeking t t a tire from puncture, a great 
many xternal protectors have been devised 
Che ' illy made from leather or f: fabric 

! and are frequently co th rivet 
heads ¢ etal studs (Fig. 10). S« these pro- 


are placed over the casins en the tire is 

jeflated, and are held on by inflation. In other cases 

there are metal hooks, which catch under the edge of 

the clincher rim. Other typ of protectors are held 

on by rings and by buckle Such protectors are 

usually rather expensive, and cost perhaps about balf 
(Continued on page 65.) 
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Automobile Lubrication. — Some Glementary Principles. 
By Ohomag 2. SHtanauer, 77.6. 








The successful peration ot any kind of automobile 
ymmercial vehicle, motor cycle 


r motor boat lepe ie to a great extent on the proper 
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deodorizing, and coloring by 


petroleum tar which is left after all residual 


increased by compounding 





ible the reader to compare some of the best-known oils 
on the market to-day lor obvious reasons manufac- 
turers’ names have been omitted. The writer advises 
that every owner comply with the lubricating directions 
furnished by the manufacturer of the car. This is the 

cheapest and best course 


to follow, for the maker of 

















the car has in most cases 
tried out a large number 
of leading lubricants, and 
if he recommends a cer- 
tain brand, he does it only 
because he has found it 
particularly satisfactory 
Gas-Engine Cylinder 
Oils.—In cylinder and pis- 
ton lubrication, where very 
high temperatures prevail, 
not only the viscosity and 
purity but also the flash 
point will have to be con- 
sidered, The flash point 








lubricati if al he many working parts, a fact whicl 
is very ol nm ov lk ed tf both owner and chauffeur, 
and wi res t I 

bortent! he life af the 
ve ele and il ire repa 
I . if a ir ha een 
negiected f¢ in neath 
of til is [a i ons n 
tious iubrication is con- 
cerned, nearl every mov 

ne part becomes badly 
worn Fifty per ent of 

il repair t ld ea 
be saved if the chauffeuw 
would lubricate the entire 
cal systematically 

Of ail the troubles which 
may occur, those resulting 
from faulty lubrication are 
the most serious because 
they can be remedied usu Fig. 1.—VISCOSITY TEST. 
ally only after long delay 
on the road In many cases, however, the car must 


be towed home, so that the defective part may be 


renewed Other troubles such as those caused by 
faulty lenition, carburetion, or even tire troubles, can 
be remedied quick! Moreover, the chauffeur is 
usually warned in these cases Lubrication troubles 
however, appear sudden 

To be able to lubricate our car properly, it is abso 
lutely necessary to have a system of lubricating In 


other words, we must lubricate certain parts daily 
some weekly and others monthly In addition, we 
must understand the nature of the lubricants used 


and the devices employed to take care of the indi 


vidual lubrication of bearings We must familiarize 
ourselves, therefore. with the following 

I Lubricants. their nature in general 

2 Lubricants used on a car, which may be subdi 
vided into the following groups (a) Liquid lubri 
cants (cylinder « (b) Semi-liquid lubricants 
(non-fluid oi vaseline greases ) (c) Solid tlubri 


ants (graphite 
Lubricating oil tests (a) Specifi gravity 
(b) Viscosity (c) Evaporation or volatility (d) Flash 
and fire test ie) Cold test (f) Acid test 
i. Lubricating systems (a) Grease cups. (b) 
Gravity feed (¢ Pressure feed. (d) Mechanical force 


feed (e) Splash system 


5. How to lubricate the car systematically daily 
weekly, semi-monthly, monthly 

6. General remarks 

Lubricants: Their Nature in General.—The majority 
of cils and lubricants marketed as automobile oils 
to-day by a very large number of concerns are made 


of small 


by the Standard Oil Company Numbers 
jobbers have helped considerably to confuse matters 
by selling one of the Standard Oil Co.’s ordinary ma 
chinery oils as a special automobile oil 

Hydrocarbon oils are strictly mineral oils, free from 
acid, and having petroleum as a basis. They are sub 
divided into residual oils and distillate oils. Residual 
oils are the produ ts left over after the more volatile 


oils (gasoline, kerosene) have been volatilized dur 





ing the process of distillation rhey consist of hydro 
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Fig. 4..-GRAVITY FEED OILING SYSTEM 


The oi) dows from the crankshaft into the oi! well B | is pumped from 


there into the tank A at the viinder heads It flows } t the 
bearings and ojiways drilled in the crankshaft to the , rod 
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Fig. 3.—TYPICAL LUBRICATING DEVICES. 


origin of petroleum or crude mineral 
the opinions of 


zeologists still differ consider 
some manufacturers try 


to impress on the public 


all oils deposit some 


deposits the least 
filtering an oil, 
carbon-producing 
The more an oil is filtered 


greenish black to dirty dark brown in color 


Partially filtered oils are 


im itself being of very high pressure and 


Therefore oils which 


steam engines cannot 
4 good automobile steam-engine oil should 
following qualities: 


the very hot cylinder walls. The table will en- 


should not be below 410 


—FLASH TEST. deg F Cylinder oils 


should not decompose at 
high temperatures. The price varies from 50 cents to 
75 cents a gallon wholesale. Inferior oils cause knock- 
ing and gumming of rings 
Semi-l iquid Luby ants (Non-fluid Oils, Vaseline, 
Greases) To this group belong the partially lique- 
fied oils, which should be free from acid and manufac- 
tured from mineral oils only Generally they exist 


in a plastic condition, flowing slowly to the bearing, 
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and beginning to lubricate as soon as applied. Non- 
fluid oils (vaseline) have special oil cups in which 
the lubricant is forced to the bearing by spring pres- 


sure (Fig. 3) When using greases, however, screw 


pressure cups turned by hand are employed. Greases 


in general are nothing but mineral oils, thickened with 
tallow, soaps, graphite, chalk, starch, etc. Some of 
these ingredients, added to thicken the oils, actually 
increase their lubricating quality. This is true of 
graphite. More often, however, they increase the man- 
ufacturer’s profit. They are employed to lubricate 


steering connections, wheels, water pumps, universal 


joints, ball bearings, and transmissions and main-bear- 


ings of 2-cycle engines 


Non-fluid oils are mineral oils so treated as to be- 
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Fig. 5.—SPLASH SYSTEM OF LUBRICATION. 


A is a cock to test level of oil, B is a drain cock, 
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come partially solidified. Their consistency varies 
put little with changes of temperature. They have 
the advantage over regular oil that they do not drip. 

Solid Lubricants (Graphite).—Graphite is one of the 
pest lubricators known and can be used in most parts 
of the car, added to the oil, which then carries it to 
the bearing proper. Mixed with grease, forming a 
heavy paste, it has been used successfully in slow- 
running journals, transmissions, or wherever very 


heavy surface pressures exist, or wherever oil does not 
permanently identify itself either with the journal or 
pearing but forms an intermediate film only, depend- 
ing on the pressure transmitted and the viscosity. 

Graphite forms hardly any film between rubbing 
surfaces, but associates itself with either one or the 
both working parts. It acts like a filler or 
yeneer and is of great value when used on poorly 
surfaced machine-parts. It is marketed in two forms— 
amorphous (or powdered) and “flake’—and in connec- 
tion with cup grease, universal-joint and gear-case 
compounds, good for chains and fiber cam-shaft gears. 
quickly-drying shellac, it forms a rust- 
proof coating for rims. Threaded connections treated 
with a mixture of graphite and oil will form tight 
joints, but can nevertheless be easily removed. 

Oil Tests.—As the conditions (temperature and pres- 
sure) under which lubrication must take place are so 
changeable throughout the various moving parts of an 
automobile, the greatest care should be exercised in 
lubricants. To be able to judge oils it is 
acquainted with the various tests 
which are made to determine their qualities. In the 
following these tests are as briefly described as pos- 
sible. 

1. Specific Gravity—The relative weight of an oil 
as compared with that of water at a given tempera- 
ture is called specific gravity of the oil, and is meas- 
Only manufacturers conduct 


other or 


Mixed with 


selecting 
necessary to be 


ured in degrees Baumé. 
specific gravity tests 

2. Evaporation, or Volatility—The amount of oil 
lost by evaporation is determined by the saucer test, 
which consists in exposing an oil in a flat receptacle 
to a temperature of from 200 to 250 deg. F. for twelve 
to twenty-four The test is made chiefly by 
manufacturers, but can be made by the automobile 


hours 


owner 
3. Viscosity.—Of all oil tests, this is probably the 
most important By it we determine the fluidity 


or body of an oil at certain temperatures. For instance, 
the body or thickness of a cylinder lubricating oil 
at normal temperature is absolutely no guide to its 
lubricating quality. It will be much thinner at higher 
temperatures, such as we find in the cylinders of a 
gas engine, normal temperature is not 
lower than 200 deg. F. and rises to 350 deg. F. Vis- 
cosity, properly speaking, is the cohesion of the oil 
molecules, and defines their adhering qualities to 
the metal surfaces which they are to separate and 
lubricate at given temperatures and pressures. The 
viscosity test consists in determining the length of 
time in seconds it takes a certain amount of oil to flow 
through an aperture such as a small tube of a given 
size and length. The temperature of the oil is kept 
either at 100 deg. F. or 212 deg. F. It is essential that 
this temperature be carefully maintained throughout 
the test. The body of most oils raised to 300 deg. F 
is only about 2 per cent to 614 per cent of the body at 
70 deg. F. (See Fig. 1.) 

4. Flash and Fire Tests.—The flash point of a lubri- 
cating oil is the temperature which, a burning taper 
being held over the surface of the oil, will produce 
Only the vapors which have risen from 
the surface of the heated oil are ignited, however, and 
not the oil itself. Hence the flame is almost immedi- 
ately extinguished. By the fire test, we determine 
the temperature at which an oil takes fire and con- 
tinues to burn when brought in contact with a burn- 
ing taper. (See Fig. 2.) 

5. Cold Test.—Lubricants, in general, when ex- 
posed to low temperatures, congeal and set more or 
less, thereby clogging lubricators, oil feeds, etc., and 
ceasing to lubricate on the one hand or increase 
friction on the other. A motor is started with greater 
dificulty in cold than in warm weather. A large 
humber of manufacturers put three grades of gas 
engine cylinder oil on the market. These are the light, 


where the 


a flame 
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medium, and heavy qualities, often called summer 
and winter oils. The cold test of a fairly light oil 
is the temperature at which the oil starts to congeal 
and stops flowing. When testing heavier lubricants, 
the oil to be tested is first frozen, and the tempera- 
ture is taken at a point at which it starts to flow 
again. In a cold test for steam cylinder oil the con- 
gealing point is about 45 deg. F. Machine and engine 

















Fig. 9.—LUBRICATING DEVICES ON DASHBOARD. 


oils congeal at about 32 deg. F. There are some light 
oils which are specially manufactured for winter 
use, having a cold test as low as 0 deg. F. 

6. Acid Test—When using greases or non-fluid oils 
for_ball bearing lubrication, it is essential that they 
be free from both mineral acids and fatty acids (due 
to bad refining or presence of some fatty oil). A 
simple and practical method of testing for acid is to 
take a polished steel plate or rail and partly cover it 
with a strip of flannel or lamp wick which has been 
saturated with the lubricant to be tested. This done, 
it should be exposed to the sunlight for a day or two. 
The flannel should then be removed and the plate or 
rail wiped dry. If the lubricant is free from acid, the 
steel will have retained its old gloss. If, however, 
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Fig. 10.—VARIOUS TYPES OF OILING SYSTEMS. 


dull spots have developed on the surface covered by 
the flannel, it is a sure sign of the presence of acid. 

Lubricating Systems.—Grease Cups (Fig. 3).—There 
are several types of grease cups in use to-day. These 
are: (1) Magazine grease cups, used to lubricate 
more than one bearing. In these a comparatively thin 
grease should be used. (2) Small grease cups located 
on the bearings proper. The grease is forced to the 
bearing either by spring pressure (thin grease or non- 
fluid oil) or by hand pressure (thick grease). In many 
instances the main shaft bearings of transmission 
cases are lubricated separately by grease cups, which 
are generally located under one of the side members 
of the frame. Care should be taken that the grease 
actually gets to the bearings, as the pipes leading 
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from the cups to the bearings must be filled eompletely 
before any grease will lubricate the bearings. The 
ordinary commercial grease cup should not be used 
on automobile work, as the cap is very easily un- 
screwed by the vibration of the car and then falls off. 
Only self-locking cups are to be recommended. 

The Gravity Feed System (Fig. 4).—Probably the 
simplest system used to convey lubricating oils to 
their respective bearings is the gravity system. The 
oil flows by gravity from a cup or a tank to the bear- 
ing through small copper pipes. The amount is regu 
lated by a needle valve for a certain number of drops 
per minute, which can be counted as they leave the 
oiler and pass through a sight (glass) tube before en- 
tering the feed pipe. In cold weather care should be 
taken that the oil actually reaches its destination 
If the oil proves too thick and a thinner grade cannot 
be procured at once, it may be thinned with a little 
kerosene. Perfectly clean oil should be used, for the 
least foreign matter is liable to stop up a small open- 
ing in the needle-valve through which the oil drops. 
When the system is used to lubricate engine cylinders, 
a pressure-tube must be provided inside of the gravity- 
feed cup, so as to allow for all back pressure from the 
cylinder. 

The Splash System (Fig. 5).—This system is ex- 
tensively used to lubricate the motor and transmis- 
sion. The crank case is filled up to a certain level 
with cylinder lubricating oil, in which the revolving 
crankshaft and connecting rods dip, splashing the oil 
over the crank-case interior. In some cars the entire 
motor is lubricated by the splash system (cylinders, 
camshafts, and connecting rods). To replenish the 
lubricating oil in the crank case, the drain plugs on 
the bottom are first unscrewed to iet the old oii run 
off. The crank case is then washed out with kerosene, 
This done, the drain plugs are screwed up tightly, 
and the pet-cock on the side of the base is opened. Oil 
is then filled in until it starts to run out of the pet- 
cock, which indicates that the proper level inside has 
been reached. This should be done every two weeks, 
besides daily pumping in a small amount with the 
dashboard hand pump, especially when touring. Usual- 
ly, however, the cylinders and main bearings of the 
motor are lubricated by a dashboard oiler (force feed 
lubricator or pressure feed tank), and only the 
connecting rods are lubricated, Fig. 7, the oil being 
taken up threugh small copper tubes fastened to the 
connecting rod caps, from small troughs cast inte the 
base chamber. Gears in transmission cases are also 
lubricated by this system. The oil level should be kept 
at least % inch below the lowest part of the gear-shaft 
bearing; otherwise the oil is liable to flow out of the 
case through one of these bearings. Light oil should 
be used when the main shaft bearings are of the plain 
type, some of the oil splashed by the gears being de- 
pended on to lubricate them. When ball bearings are 
used, a fairly light grease free from acid will do good 
service (vaseline). 

Pressure System.—This system we can divide into 
three groups: 

(a) The lubricating oil is carried in a tank which 
is placed in some convenient spot (generally under 
the footboards, seat, or frame), and is forced by pres- 
sure (exhaust or water) to the row of sight feeds on 
the dashboard, from which it flows by gravity to the 
respective bearings. (b) The oil is kept circulating by 
a plunger or gear pump through a main pipe under a 
given pressure and is branched off to each bearing in- 
dividually through an adjustable sight feed and short 
pipe. This is a very reliable system to be 
mended for motor racing boats. (c) Lubricating oil is 
forced by a gear or plunger pump, located in the base 
of the crank case, through internal leads in the motor 
to all the bearings in the motor. The pressure is kept 
at all times from 1 to 4 pounds. The cylinders are 
then often lubricated from a spray of oil that flies off 
from the connecting rods, which are fed by long inter- 
nal leads in the crankshaft. 

Mechanical Force Feed System (Fig. 6).—This sys- 
tem employs pumps which are mechanically driven by 
belts, chains, etc., from the camshaft. Generally we 
find two pumps for each feed. All are, however, housed 
in one casing, which acts as an oil 
is generally fastened to the dashboard 

(Continued on page 62.) 
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Fig. 8.—THE OIL RING SYSTEM. 
A is the shaft; B, the bearing; C, oil ring; D, oil. 








Fig. 6.—TYPES OF FORCE FEED LUBRICATORS. 








Fig. 7.—CRANKSHAFT LUBRICATION BY 
THE SCOOP SYSTEM, 
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a yp s beg h the drawing of tl 
@xvpios tl ‘ fron irt t Pr Xx le 
‘ t is t r if | t discha ‘ ‘ tl 
ep t xhaus 4 ti I . ts 
t i ) | t stre em take place 
for each revolution f the shaft from which the power 
of the mot iken to the driving mechanism of the 
cat 
St speal the term four l should be 
four-str ‘ ¢ nee t requires four strokes of 
ti mote ) ymplete the vel This cycle consists 
first in ad the sl xture fror the irbureter 
through a valve known as the inlet val much in the 
Same manne! us iter is drawn into a pum] In a 
few of the tor this vaive ~ iwn open 
} the suctior ! but more general it 18 
opened | i ! sm t mot rl piston 
I ng ompleted its 68 e, irns and, the nlet 
val peing osed presses ti I xture which is 
ignited by an electr spa ist before the stroke is 
completed The ensuing explosion of the mixed vapor 
and air raises the pressure within the cylinder, driv 
ing the piston before on the next stroke, in the 
opposite dit thon rhe stroke lé vil drives the 
gases from the tl igh tl exhaust ilve 
which is opened by the mechanisn f the 1 tor, there 
by completing the vol Thus the four parts of the 
yele are the suct oke, the mpression stroke 
the expansion or explosion stroke, and the exhaust 
stroke 
In the tw stroke yele of the two-cycle motor, pre 
cigel the same series of operations occurs, but in 
such a iv ti th e is completed two strokes 
of the piston Suppose that the mixture instead of 
being drawn in | t! iction of the motor pistor 
were to be drawn first into an air pump and then 
slightly compressed Assume that the cycle has pro 
gressed as far as the completion of the expansion 
stroke, and that the piston at the end of this stroke 


has uncovered a large opening in the wall of the 





vilnder there yermitting the exhaust gases to 
escape If at this stage of the cycle communication 
be made with tl! pump containing the mixture under 
pressure and with the moto the cylinder would be 
filled with fresh mixture ind at the same time the 
fresh mixture coming in would assist in clearing the 
cylinder of the burned gas The exhaust stroke would 
then be transformed nto a compression stroke, and 
the suction strok would be eliminated. Note particu 
larly that tl ( ler is filled | tl pump during a 
very short " tl st and very quickly 
leaving he it portion of the stroke for ompres 
sion of ti x ‘ 

Juppose hat. instead of the separate air pump the 
lower end <« the piston were to be made to perform 
this function. by aking the base of the motor air 
t t l 1 prop ilves and passages to 
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to f ler abs the piston. We 
hould then t ¢ ts u ul 
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or . n taking place at the si 
is completed, the 
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! and burned gases are escaping through 
ng im the | of the eylinder, the exhaust 
port E. During the down-stroke the val C is closed 


and the pistor om sses the mixture to pressure 


of from four to eight pounds. The inlet port J opens 


a littie later than the exhaust port and after the pres 


sure in the cylinder has fallen nearly or qu t hat 


able, at this writing, to recall 
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| Ohe Gwo-Cycle Automobile Wotor. 


By &. W. Roberts. 














atmosphere As soon as the inlet port opens, 
the pressure of the gas in the base or crankcase drives 

hrough the passage B, called the by-pass or trans 
fer port, through the port J into the upper portion of 
the cylinder These ports are so designed that little 
or none of the fresh mixture escapes through the ex 
haust port; and the piston, covering the ports on its 
ipward stroke, compresses the mixture above the pis- 
ton and draws a new charge into the base, thus be 

nning another cycle For the reason that there 
are but two openings or ports in the wall of the cylin 
der opened and closed by the piston, this particular 


form of two-cycle engine, in which the mixture is 
nto the base through a check valve, is known 

is a two-port motor 
Another form of two-cycle engine is shown in Fig 
in which the check valve is not used, but, in its stead 
a third port in the cylinder wall, which port is un 
covered by the piston when nearly at the top of its 
stroke On the 


up-stroke of the piston the base is 


closed and a vacuum is produced Hence the pres- 


sure in the base 


when the piston is near the top of 


ts stroke 


is from two to four pounds below the pres- 


sure <¢ itmosphere, so that, when the port C is un 
covered, the fresh mixture rushes into the base from 
the carbureter and fills it The other functions of 


the cycle are performed in exactly the same manner 


as in the two-port motor Because of the fact that 


there are three ports in the cylinder wall, instead of 
two, this form is called a three-port motor 
The honor of placing upon the market the first 


iutomobile powered with a two-cycle motor, belongs 


to the Elmore Manufacturing Company This com 
pany started with a wheel-friction-drive car in 1900, 
but the first car which could be called a commercial 
success was their 1902 model. For several years the 
Elmore Company 
in the field 


Fig. 4 shows the Elmore automobile motor in sec- 


had the only two-cycle automobile 


tion. It is of the three-port tye, with the base di- 


vided in the horizontal plane passing through the 
axis of the crankshaft The base is an aluminium 
illoy casting, and the cylinders, of gray iron, are 
bolted on. The special feature of this motor is the 
use of a wire screen of fine mesh in the by-pass to 
prevent the flame from the burning charge from trav- 
eling through the by-pass and setting fire to the mix- 
ture below the piston, and causing a base explosion 
In order to prevent rupture, the fine wire screen is 
held between two plates of perforated metal with com- 
paratively large openings, as shown in the smaller 
figure at X, C being the fine wire screen and DD the 
perforated plates supporting it 

A modified form of the two-port motor is that used 
in the Atlas car made by the Atlas Motor Car Com- 
pany and shown in Fig. 5 It has several features 
which are departures from customary two-cycle prac- 
tice. One of these is the disk valve, between the car- 
bureter and the base, used first on a motor called the 
England 


Yale formerly built somewhere in New 


The name of the inventor and the locality | am un- 
Another feature is the 
arrangement of the by-pass and the cylinder ports, 
which entirely surround the cylinder Referring to 
the figure, the disk valve to the crankcase is shown 
right-hand corner and in section to the 


left The disk D is held to the side of the case by 


n the lower 

the springs S, making a gas-tight joint. As the disk 
revolves with the crank, the opening O in the disk 
uncovers the opening Y, shown by dotted lines, and 
makes communication with the carbureter through the 
rankease inlet ©. It will be seen by the location of 
the opening O with relation to the crank pin K, that 
the valve does not begin to open until the piston has 
made a small! portion of its upward stroke and that it 


closes shortly after the piston has started on its down- 
ward stroke The by-pass @ entirely surrounds the 
cylinder, and through it the mixture passes from the 
base to the inlet ports 7 and thence to the cylinder 
After the mixture enters the cylinder it passes under 
deflecting hoods F, which throw it to the top of 
linder and prevent it from mixing with the ex 

t as it passes out through the exhaust ports X 

| thence to the atmosphere through the passage Y. 
The exhaust ports open considerably in advance of 
the inlet ports, their relative positions being shown 
at the middle right of the cut. 

The general external appearance of the two-cycle 
automobile motor is shown in Fig. 6, which illustrates 
an automobile two-cycle motor of the three-port type 
designed by the writer for large cars. This figure 


serves to illustrate the freedom from exterior mechan- 
It fur- 
ther shows the general arrangement of the inlet and 


ism which is characteristic of the two-cycle. 


the exhaust pipes or manifolds and their general de 
Sign. Special attention is called to the broad sweep 
of the exhaust piping, which is very necessary in a 
four-cylinder of this type in order to prevent the ex- 
interfering with that 


Observe also the diameter of these 


haust from one cylinder from 
from another 
pipes as compared with a four-cycle of the same size, 
The inlet and the exhaust pipes on this motor are 
two inches inside diameter, and the dimensions of 
These 
large pipes are made necessary because the time for 


the motor are 41,-inch bore by 5-inch stroke. 


the gas to get into and out of the engine is very small 
as compared to the four-cycle. In fact, it is less than 
half 

It is probable that the slow introduction of the 
two-cycle motor as an automobile power is due more 
than anything else to two factors. One of these is 
the prejudice caused by the cheap two-cycle marine 
motor, which, while it will work well when set for 
one speed, is not flexible and often difficult to control 
This is not true of every well-designed 

The other factor is the poor under- 


at low speeds 

two-cycle engine 
standing of these motors by the majority of designers, 
and the difficulty they from 
The problem is a difficult one in 
a way, and, like every other in engineering, requires 


have in breaking away 
four-cycle practice 


experience 

One of the annoying features of the average two- 
cycle is the tendency to base explosions, or the firing 
of the mixture in the base before it reaches the cylin- 
der. This generally occurs at low speed, and invari- 
ably checks the speed It can be avoided by careful 
design of the ports and other elements and by some 
means of extinguishing the flame from the cylinder 
when it attempts to pass downward through the trans- 
fer port. This can be accomplished by some cooling 
surface such as the screen in the by-pass of the Elmore 
motor. Properly designed, the two-cycle is practically 
free from this trouble and will explode through the 
than a Another 
method of avoiding base explosions is to operate the 


carbureter less good four-cycle. 
motor on a mixture rich in gasoline, and this plan is 


A good 
two-cycle automobile motor should not “back-fire’” on 


quite generally employed on marine motors. 


any mixture, and if it is so designed it will operate as 
economically in regard to fuel consumption as the 
four-cycle. 

The difference in action between the two types is 
especially marked when there is heavy work to do. 
Generally speaking the two-cycle will hang on to its 
load better at low speeds and therefore climb steeper 
grades or go through heavier roads on the high gear. 
It is at no disadvantage on high speed and it will 
drive a car just as fast as the four-cycle. I am aware 
that there is considerable evidence to the contrary, 
but it will be found that motors giving such testimony 
have small pipes for the intake to the base. Generally, 
a two-cycle will begin to drag after it passes a certain 
number of revolutions per minute, and often a motor 
that will give 6 horse-power at 600 will give scarcely 
8 at 1,000. Give the same motor larger inlet and ex- 
haust passages and it can be made to give 10 horse 
1,000 and 12 horse-power at 1,200. The 
usual gain in power by using the two-cycle principle is 
That is, taking two motors of the 


power at 


about 
same bore and stroke, the two-cycle will give 50 per 


50 per cent. 


cent more power than the four-cycle. 

There are further advantages in the two-cycle type, 
among which may be mentioned the fact that the 
greater frequency of the explosions gives a smoother 
running motor and one with less vibration. Moreover, 
there are fewer parts and hence less liability to dis 
order, and fewer breakdowns. The liability to de 
rangement in the hands of a careless or ignorant Oop 
erator is small, and the life of the motor is fully equal 
to, if not greater than, that of the older type. 

> + 0 

The use of cork as a frictional surface in clutches 
and brakes of automobiles has assumed _ surpris- 
ing proportions, clutches of this type being used by 
forty-eight manufacturers in 1908, with every indi- 
cation of a material increase in number of manufac 
turers and of cars produced using these clutches im 
1909. This surface, which is a combination of cork 
and metal, and obtained by compressing corks into 
sockets or holes in one or the other of the engaging 
surfaces, is fast becoming one of the necessary fear 
tures of car clutches. 
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TYPES OF TWO-CYCLE ENGINES. 
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The frame is of angle iron, 14%x1 x % inches, cut 
6 inches longer than t jistance from the front to the 


rear spring of the buggy ind bent cold inches from 
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Flow to Convert a Korse-drawn Buggy Into 
a Motor Buggy for Less Ghan $800. 














poonful of resin in the ladle to make it flow better 
To tell when the babbitt is hot enough, insert a per 
fectly dry stick for a second or two, and if it begins 
to char or to blaze, the metal is ready Continue to 
pour steadily until the bearing and the pouring hole 
ire full, and if the babbitt settles below the holes, 


pour in more while hot 


one rear wheel only, no 


differential countershaft is needed, and only one brake 


sprocket on the lower end of the steering post, which 
should be in the same horizontal plane as the axle. 
The steering wheel and column complete can be 
bought. 

When setting the spark and throttle controls, it is 
advisable to have them drawn as far to the rear as 
possible, the spark lever on the right and the throttle 
lever on the left. Set the commutator or timer arm 
backward also (provided, of course, the timing shaft 

turns in the op- 


posite direction 





from the crank- 
shaft) and make 
the rods of the 








+) ids. as in Fig. 1 Triangular pieces should be As this buggy is driven by 
t where the corners are to come, and the 

bending lone iit 
tl! tt i 
be hal I 
spr bars f 

ne if ind 
rear I 
of od 

ut Driil a 

} » if 

each end, and fit 

irg head cat 
riage Olts itl 

h heads inser 


re i l€ eage [ 
the dash { sid 

i the same dis 
ta € from ne 
rear panel of 
body irill 
inch hole for 


body bolts, and 
inches from the 


front and rear of 























right lengths to 
enable you to get 
the timer lever all 
the way back. 

As the engine 
shown in the 
drawing is of the 
automatic intake 
type, the intake 
valves will take 
care of them- 
selves. Turn the 
engine over tow- 
ard the front un- 
til the exhaust 
valve begins to 
open, as shown 
by the compres- 
sion of the valve 
spring. Continue 





the engine hang 


ers cut slots for 





inch bolts 

The engine and 
transm ission 
should be placed 


under the center 


turning until the 
valve is full open, 
when a wire in- 
serted through 
the _ spark-plug 
hole will show 
that the piston is 











of the seat to 


at the top of the 








avoid cutting the 


floor boards. The 
supports should 
be secured to the 
ingle-iron side 


nembers of the 


frame with three 


inch carriage 
bolts, one on each 
end and one %s 
y " , 
near the center is 
the transmission 


shaft and starti: 





crankshaft wili 
allow without 
striking The 
holes in the side 


mem bers should 
vide for chain ad 
justment, and 
made large 


enough to ines 





the square of the 








cylinder or at the 
upper dead cen- 
ter. At this point 
the flywheel will 
revolve some dis- 
tance without the 
piston’s moving 
Mark the wire, 
and then turn the 
wheel one more 
complete 
tion and until the 
piston descends 
about 3/16 inch 
past the dead cen 
ter. Now set the 
roller, ball, or 
other type of con- 
tact of the timer 
where it will 


revolu- 


strike the contact 
post that is to 
represent the cyl- 





inder you _ have 
timed to fire at 














bought, or may be made as shown in Fig. 2 Holes of 
.-inch diameter should be drille n the frame for 
the steering-post supports where the steering wheel 
be most convenient, which be determined by 
ne the wheel in different positions 
marked off from the insi of the d 
I ng should be fastened securely to 


+? } 
eT 


| the transmission bolted to t 
fore babbitting the tran 
hers out of wood to fit eas 
nner washer in ty 

be ¢ ind the shaft after 

where there 

inger of the ul ru g through 

Drill one 6-11 he ul end bearing 

on top, and on inch le in the center for pour- 

ing. Build three cenes around the holes, the largest 
one around the center hole and about % inch higl 

Heat the bearing until it gets hot, but not 1 


pouring. When melting the babbitt, put at 


PLAN AND SIDE ELEVATION OF THE ASSEMBLED BUGGY. 


drum, drive chain, and set of sprockets is required. 

Driving sprockets for the transmission shaft and rear 

wheel can be bought from the manufacturers or deal- 

ers. To insure that the wheel sprocket will be con- 

centric with the hub and run true, it is advisable, when 

marking out holes for the brake drum, to mark one 

first, then secure the drum to the wheel with one 

lip, place the wheel on the axle, and hold a stick on 

xl Now revolve the wheel and shift the drum 

edly until the stick touches all around. Then 

ff more holes, two at every fourth spoke (if it is 

vheel) and clamp spring clips to the wheel 

is before until it runs true. Finally, 

mat es for clamps to straddle every second 
spoke 

Brake bands ms, and hanger set can be bought or 


9 


can be made, as shown in Fig 
Steering rods are secured to the front axle as in 
the plan view and are fitted with turnbuckles The 


length of chain passes around the rear arc of a 


this point, mak- 
ing sure that the 
roller or ball is 
striking the con- 
tact so that it will continue to spark after passing 
3/16 inch beyond dead center, as this is a vital point. 
Fasten a double-cylinder spark coil to the inner side 
of the body nearest to the engine, so as to use short 
wires, 

Throttle lever, rods, etc., should be set backward 
as the timer was. A simple, inexpensive carbureter is 
advisable, such as a Schebler model E, which has only 
two adjustments to make, one for the air and another 
for the gas. Screw the air adjustment screw about 
half way down, and lock it there. Then adjust the gas 
to give the best results. When the gas throttle is 
closed, the lever on the steering post should be in rear- 
ward position, that is, toward the driver. 

The gasoline tank should be made to fit between the 
sills of the seat and fastened on the right-hand side, 
leaving the space over the engine open. The tank can 
be made in any tinshop, of galvanized iron with strap 
iron supports, as in Fig. 4 

A force-feed oiler will give the best results, and cap 
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DETAILS OF MOTOR BUGGY PARTS. 
Fig. 1.—Angle iron frame with wood spring bars. Fig. 2.—Plan and elevation of engine hangers, Fig, 8.—Expanding brake sleeves and operating rod. Fig. 4.—Plan and end view of fuel tank. Figs. 5 and 6.—Plan and 


be driven by leather or spring-wire belt from a pulley 
on the crankshaft. 

Radius rods are made from 77-inch hexagon stock, 
turned down as in Figs. 5 and 6, and with right and 
left threads cut on the ends, so that they can be length- 
ened or shortened by turning 

A two-speed planetary transmission is used, which 
also has a reverse gear. The band nearest the fly- 
wheel gives reverse motion, and the other is for first 
or slow speed ahead. High speed is controlled by a 
lever on the side, which, when pushed forward, locks 
all the gears, the transmission turning as a unit, so 
that the drive is direct at the same speed as the engine 
First speed and reverse are controlled by pedals, which, 
when pushed forward, tighten the friction bands around 
the drums on the transmission. The bands should be 
free of the drums when the car is not running. Other- 
wise the machine will have a tendency to creep for- 
ward or backward when the engine is running and the 
gears are not engaged, according to which band is 
dragging, and the bands will wear out rapidly. The 
pedals are held in plates screwed to the floor of the 
car in front of the seat, and have ratchets to hold them 
in position when set. The brake pedal is held in the 
Same way. The footboard must be sawed away to re- 
ceive the plate at just the proper distance from the 
seat to be comfortable in operation, and care must be 
taken to have the pedals come in exact line with the 
transmission bands, otherwise there will be a tendency 
for the rods to pull the bands sidewise, so that they 
will not hold securely and will wear unduly. 

All the necessary parts and materials for transform- 
ing a buggy as described, and equipping complete, can 
be bought ready made at a total of $283.57, as itemized 
herewith 


1—2-cylinder spark coil................... .$14 00 
1—switch OP PT oe ee ee 70 
2—standard spark plugs 2 68 
E=6% x 12-inch muffler .... 2... 0... ccccccecees 7 50 
5—dry cell batteries . . ; ok 2 00 
6—battery connections ... petelimaced er 20 
6—secondary copper terminals............... 15 
6—primhry copper terminals.................. 20 
20 feet primary wire .............. 2 80 
10 feet secondary wire ................. 3 00 
1—pair side lamps 5 00 
1—tail lamp .... eas eT a 
1—set of lamp brackets paves daemeaes 3 00 
1—41,,-inch horn svi tivo: boahsbipiac aie: Sada oR 
1—gallon can lubricating oil................. 1 46 
1—pound can of cup grease........... wins 30 
1—\-inch brass grease cup .................. 26 
1—oil gun . PE se CRS koe ae 60 
ee eer ee rns 30 
1—box assorted cotter pins............... 25 
1—box assorted lock washers................. 60 
BE ALES ga ea NPR te 5. . 8 00 
1—rear wheel brake drum................. 4 25 


1—¥,-inch pitch 14-inch wide 60-tooth roller 


CRO: SN, 6-0 0f 3:4-0 40 20k aemand aed 10 20 
1—countershaft sprocket hub ................ 2 00 
1—¥-inch pitch, 14-inch 9-tooth roller chain 

WPUUGIET 0265 6.63 55cdrewkve cashed essen 50 


6 feet %-inch pitch, ‘inch roller chain, 


side view of radius rods, Fig. 7.—Wiring diagram for engine. 


ey eS eee eee ee ee ee eee 7 02 
2 feet 1-inch pitch, 5/16-inch block chain...... 86 
1—1-inch pitch 5/16-inch 6-teeth %-hole sprocket 36 
1—6-horse-power double-opposed air-cooled 

ee eee ee ee eee 
i—6-horse-power transmission ap Rotate 32 00 
1—4-feed force-feed oiler, pulley and belt...... 15 00 
5 WOU Ol GE 6k Ss whs sh swscicnnsascdenes 60 


3 feet 1l-inch standard pipe for muffler (8 cents 


per foot) (Add 10 cents for each 

piece cut and threaded) a aarad eal 24 
2—1-inch malleable elbows - oad denial ats 20 
2—1-inch Street ells ...... cdo pita a ; 20 
1—1l-inch tee .......... pal ; Larne! 15 
1—1 by 2-inch nipple .. ver Shae ba ote 10 
1—steering wheel complete (with fittings, 

turn-buckles, tie rods, etc.)........... 15 00 
l—set power-plant supports (hangers, pipe F 

high-speed lever, support, bolts, etc.)... 18 00 
1—high-speed lever, finished ......... , ea 75 
i—set radius rods, complete, with axle clips.... 6 00 
l1—set brake shoes, hangers, rod, yokes, etc 

CUINED ois ka vedic ct pones ied - 6 00 
1—pedal plate, transmission rod and yokes.. 5 00 
i—frame to fit any body, finished complete... 7 00 


1—starting crank, finished ............. giles 75 
1—set spark and throttle control rods, levers, 


GUE: sk wénadvtcantécadcddaseer ese cdeenus 1 25 
1—pound copper tubing, for gasoline. an ae 
1—gasoline tank, holding about 3 gallons . 200 


Bolts and screws at any hardware store 


a 


$283 6 
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SCRAPING CARBON FROM THE PISTON HEADS. 
Carbon is deposited in the combustion chambers of 
all automobile engines by imperfect combustion of the 
cylinder oil and gasoline. Dust from the road, drawn 
into the engine, adheres to the oily surfaces, and adds 
to the accumulation. On the piston heads, and some- 
times elsewhere as well, this deposit in time becomes 
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HOW THE CARBON I8 SCRAPED FROM THE PISTON HEAD. 


so thick as to be raised to incandescence, so that it 
causes premature ignition of the charge. It may 
usually be removed from the piston head by the use 
of long scrapers, as illustrated. These scrapers are 
made of 44-inch or 5-16-inch soft steel, with the ends 
flattened in the forge and bent hoe-shaped. By suit- 
ably bending the shanks and by turning the crank 
to bring the piston into an accessible position, it 
is usually possible to detach all the carbon on the 
latter. Kerosene is used to soften the carbon, and 
a small battery lamp connected to a length of cord, 
aided by a flat dentist’s mirror, enables the whole in- 
terior of the combustion chamber to be explored with 
ease. The material detached is scooped out clean with 
the piston at its highest point. 
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RELINING THE BRAKE SHOES, 

There is more to the care of the brake shoes than 
simply keeping them in proper adjustment. By de- 
grees the materials of the friction surfaces wear 
away, and the toggle or other mechanism by which 








the brakes are expanded or contracted reaches the 
limit of its efficient movement. It then becomes neces 
sary to reline the brakes, or to provide new brake 
shoes, according to the nature of the friction material. 
Usually the brake drum is a steel casting, but the 
shoes may be fiber, cast iron, bronze, or mixtures of 
asbestos, camel’s hair, copper, and the like, It is easy 
to tell what to do when replacements become neces- 
sary. The important point is to bear in mind that 
adjustment cannot be indefinitely repeated before the 
brakes become ineffective. 
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WHEN A LOST NUT CANNOT BE REPLACED. 
There are various roadside expedients possible when 
a nut has been lost and no duplicate is at hand 





Usually as good a plan as any is t) wind the threads 
of the bolt tightly with soft iron wire, such as stove- 
pipe wire, of which a coil should always be carried in 
the tool locker. The winding should start at the end 
of the bolt, and follow the threads up to the part it 
is desired to retain. The wire is then wound back in 
a second layer over the first, and the ends twisted 
together. If there is a hole in the bolt for a cotter 
pin, one should be inserted, and the ends of the wire 
twisted around it, so that the improvised “nut” cannot 
screw itself off from the bolt 
> —>+ 0+ 
GETTING HOME WITH A WEAK BATTERY. 

When a storage battery is exhausted, no more cur- 
rent can be obtained from it until it has been re 
1} A dry battery 


charged, which shou ne at once, 


on the other hand, weakens gradually If one gets 


out on the road and the engine starts to miss after 
running a ft miles, he may get to the next town 
sometimes by slightly adjusting the trembler contacts 


sometimes by adjusting the tremblers themselves to 
bring them a little closer to the magnetic core beneath 
them, and sometimes by bending the spark-plug points 
a little closer together, so that the spark has a smaller 
gap to jump. If these expedients fail, the pitch may be 
dug out from the tops of the cells, and water poured 
in until the cells are saturated. If salt is at hand, salt 
water is better. 
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WHAT TO DO WHEN THE ENGINE STOPS. 
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To increase suction in carbureter, prevent opera- 
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| WITH A FAMOUS AUTOMOBILE MANUFACTURER 
: 
WALTER E. FLANDERS, of the Everitt-Metzger-Flanders Company, of bet ot Mich., who, more than any other man, has 
o_@ 
been instrumental in making an “industry” out of what, until recently, was call e Automobile “Game,” gives an insight into 
the methods which have placed within the reach of thousands, at a price they can afford, a car such as $2500 couid not have 
purchased one year ago. 
BETTER automobile can be built and sold for $1250 “I mean to say that if the same practice was carried “Now in a $2500 car the cost of making dies for press 
A than is possible at twice that price. throughout the entire car and it was made in quantities ing these members would amount to more per car than 
This is an astounding statement—at least so it seemed of only 1000 it could not possibly be sold for $2500 nor the 50-cents-a-pound-aluminum—+#o the average maker is 
to the “automobile editor,” when he first heard it four times that price.” compelled to charge the buyer for the most expensive 
The speaker was Walter E. Flanders, General Manager “But 12,000 cars ” I began. — weet Sane oe aoe Nis the Cue a 
of the Everitt-Metzger-Flanders Co., of Detroit, a man “Yes I know,” Flanders interrupted: “Some makers steel members, though sevens hundred dollars Histrib 
who is reputed to be the greatest factory organizer and claim that 2500 cars constitute ‘quantity production. uted over 24,000 pieces—two for each motor—is a negli 
producer of automobiles that industry has ever known. As a matter of fact it’s only a beginning. _ If, instead of dis rible item in the case of the E.-M.-F. ‘30’. 
Now the writer-man knew Flanders to be a very genial tributing our initial tool cost, of several thousand dollars, & ‘este enatiae i whi Negros P rg am —" 
S > hat > . ‘ , 3 4 or eres 10 e act c a Ww 2 e oce re 0 
gentleman outside the office, but he is seldom known to over but 2500 cars instead of five times that number j a oon ~ A 
‘ke during business hours or about business matters. for you know we must make 500 extra sets of parts for you: In reading over our specification sheet you doubt 
# 4 “9 ‘aie tm tik aetna. ot eee replacements and repairs, a complete set of which every less noticed that we grind many shafts and other parts 
> ie oe ' ~~ hat 1 * as ‘tryi t it h the writer .-M.-F. dealer must carry in stock—if this cost instead Which you do not ordinarily find so accurately made in 
ace to indicate thi » wa ng to cate e > , : paar . > £& nae - ‘ars > highes rice 
face to sling uf words. Rather was-his mien most serious f being divided among 12,500 and had to be borne by cars of the highest price , 
ry ; i age pos pone BB = : 2500 we would have to charge $1500 to $1690 for the “Now grinding is the most expensive operation in ma 
— a a = eae ? t Surely car, as others do and there are many reasons why we chining metal—but it is also the most accurate. Ac 
Sel | could not erage ber ——— i eae couldn't make it as good at that price in the smaller curacy is economy—though not all makers seem to ap 
thought I, there must be a aS ae ing * reese quantities as we do at $1250. ‘The systematizing of a preciate that fact. 
one ae — fe ng “ad il » ~ Smee factory and training of a force of several hundred men “We can better afford to grind a part than to take the 
them this way and that; - ae se . a be it yoo till each is an expert on his own particular specialty, risk of its not fitting the other part with which it must 
backward as well as bgt PY “5° “¥ Ng aaa “ di eer are problems you would hardly understand but their engage We could better afford to grind one hundred 
like sense and yet mean anything but the astounding It solution is simplified when the quantities are sach that parts than to disassemble one car to replace a noisy gear 
it stated ’ ? z : each man performs one task until he becomes expert at or a bearing thad has seized because too tight or which 
Flanders is a man of few words. He is yng om that one operation, But to return to the matter of tool i# noisy because too loose. 
aan as tor done age my ry Loe pone ony alent cost which I can more easily explain to one unfamiliar P ‘Grinding is cheaper, provided the quantities justify 
-- oe by peewee i a i jues ‘ — the multitudinous problems of factory organization investment in highly specialized machines for the work, 
1e lines he desires enlightenment, nt and operation. than it is to buy files and pay a force of men to fit crudely 
I had been® reading “The First Word, a preliminary “Take this axle item. In 2500 lots the tool cost on machined parts. We grind to qnsure facility in assem- 
announcement of the E.-M.-F 30” Car which is being this piece—and it’s only one of over a thousand parts bling—and the buyer gets better quality throughout. 
manufactured under Mr. Flanders’s direction, and the in an automobile—would be $3.60 per car. That still It is a selfish consideration with us, for it reduces the 
claims made therein piqued my interest. ‘ would be prohibitive. You never saw a $2500 car with cost; but the customer gets the benefit of this saving as 
Having charge of the “automobile column” the writer a pressed or drawn steel axle. They are all built up of a well as the greater agcuracy. 
necessarily has imbibed a good deal of technical infor combination of steel tubing with malleable iron casting “Another saving is effected in the testing of cars after 
mation on that interesting’ subject, the motor car, and for the differential housing—aluminum sometimes, lighter assembling. 
a careful perusal of the specifications of > > M I ol and more expensive than malleable (or ‘cast steel’) but “As a matter of fact the term ‘testing’ no longer has au 
seemed to bear out the startling claims of the prosp c 18. also less than half as strong ; ‘ application to automobile manufacturing among men 
So I had determined to find out for myself and had come “in 12,000 cars, however, this tool item amounts to only who know their business and possess the facilities to do 
to the fountain-head for information. The opening sen 75 cents per car. things the modern way 
tence ol this article was the reply to my BESS See. “Up to a certain point in manufacturing, hand methods “To say that a car needs testing is to admit the poss! 
I give it up,” I said What's the answer’ and the hand cannot approximate the machine in ac bility at least, of inaccuracy—-generally, it implies a 
Mr. Flanders smiled ‘There is no answer I meant curacy for’re-duplicating parts—-are less expensive than probability. : 
just what I said 4 better automobile can be manu automatic machine work—taking into account of course “In these days when science can tell us to an ounce 
factured and sold for $1250 than at twice that price the enormous first cost of automatic machines, jigs, tools the strength. of a metal, the only chance for error is in 
’ $2500 om . ? and fittings. But just as soon as you pass that point you the machining of a part Eiiminate that chance by ma 
“Do you mean by that that it is possible to build a bet can inaugurate manufacuring methods which reduce the chining it—reaming, grinding or otherwise——to the neces 
: ter automobile now for th lower price than it has been cost of every operation to a degree that is almost in sary degree of accuracy, a quarter to a half thousandth 
heretofore for twice the figure? credible to one not versed in manufacturing problems. of an inch—what is there left to test? 
“Not at all I mean that a better car can be built at “For example: No $2500 car ever made has a cam “Watches made by the millions are never tested. They 
the lower figure than it is possible to build at the higher shaft forged in one piece with eight cams integral and are regulated—-adjusted——that is all 
£ figure Now ! i the cam contours as well as the bearings ground to “So with a properly manufactured automobile. Engine 
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“Reasons ‘why’ are in order,” I said—‘for if there 
is no answer there must be a reason why.” 

“There is,” said Mr. Flanders. “It’s a simple problem. 
In fact I think its obscurity lies in its very simplicity 
for most people go a long way round in search of a simple 
fact, while the great successes are achieved by the most 
direct routes 

“The demand for a car at $2500 is limited. I would 
say that no man with an income of less than $5000 a 
year has any business to own a car at that price—the 
first cost of an excessively large, high powered car is 
not so much a consideration as cost of operation and up 
keep. On the other hand a car of $1250 may not be con 
sidered a luxury for a man with an income of $1800—be 
it in the form of a salary or income from office, shop. 
store or other business Such a car will necessarily be 
of moderate power and light weight and the tire, fuel 
and other items of maintenance cost will be correspond 
ingly small 

“Having reached that point it is a simple matter of 
statistics to find that there are at least 500 men who earn 














absolute accuracy 2 size and form—yet this is a detail 
of the $1250 K.-M.-F. ‘30’ car. 

“This operation pate not possibly be performed by hank 
Automatic machinery is necessary; and as there was no 
such machine on the market we had to design it. When 
you consider that we have about 100,000 cams to grind, 
you will see that the cost of a $6,000 automatic machine 
will spread out pretty thinly over that number—iess than 
fifty cents for each set of eight cams. That is cheaper 
than to mill the m by the ordinary method to say nothing 
of its being infinitely more accurate. Now accuracy in 
a cam guarantees uniform power with absence of noise 

beeause it guarantees a definite clearance between 
plunger and valve. 

“That is just one of many details wherein the $1250 
car may be superior to a $2500 one in which such meth 
ods would be commercially impractical. 

“I might mention a hundred other operations where 
the cost is reduced at the same time that better quality 
is secured. Here are a few 

‘24,000 twin-cylinder castings make possible the adop 











rs, bearings, may need adjustment 
that implies careless work ; 


parts, axle, driving ge: 
after assembling ; but testing 





, and that is the one luxury we cannot afford in a $1250 


car! It is permissible only in a car for which the cus- 
tomer is induced to pay a high price under the de 
lusion that ‘hand work’ is superior, whereas, as a mat 
ter of fact, it is simply’a process of making one error 
to fit another. And he pays treble every time he must 
replace a part by the cut-and-try process. 

“You'll find a parallel for these conditions in many 
other commodities of everyday use. 

“Detroit is the center of the stove industry, as it is the 
automobile center of the world. Any stove manufacturer 

will tell you it costs $40,000 to $50,000 to produce the 
first plain cook stove of any new model Taking into 
account, of course, the designs, patterns, dies, jigs, tools 
experimental work, and the changes that are necessary 
before a satisfactory product is secured—every item of 
which preliminary expense must be distributed pro rata 
over all the stoves of that model made thereafter 

“Once perfected, they turn out that stove in lots of 
20,000 to 150,000 a and sell it for seven or eight 








$1800 a year for each one whose income is $5000 In tion of moulding machines instead of hand work This cae ‘ Bete fied - -— a . . me 
other words the possible consumption of a $1250 car is makes for higher quality because the cylinder invariably — he HSTERS HOES See es oe eee 
fully 500 times the possible demand for one selling at is smoother in outward appearance and of uniform thick “The first typewriter that would write cost over $300 
92000 ness throughout. Uniform thickness is another guarantee 999 and the man who would have paid $100 for that 


yw in manufacturing, the first point we want to 
ma sure of is—demand 

“For high priced cars the demand will always be 
limited. The manufacturer who would make sure of the 
future must produce to meet the requirements and 
at a price within t of the multitude of judicious 
buyers—the-men to whom price is an object and yet 
who demand high grade quality That this is the safest 
policy is proven by the fact that even last year (1908) 
when there was so much talk of hard times, makers of 
moderate priced cars were all over-sold, and the high 
priced were the only ones that experienced a falling off 
in the market 

“There are at least half a million people in the United 
States to-day who can afford a $1250 car. It’s only a 
question of deciding they want one. For our owm pur- 
pose, a very small percentage of this number will suffice 
12,000, for that is all the cars we can hope to build be 
fore October Ist, 1909, even with our splendid organi- 
zation and factory facilities, 

“A certain demand enables us to plan for production 








of power because the expansion under heat is uniform; 
it also eliminates one of the Thost fruitful sources of 
scored-cylinder troubles. 

‘The yokes which hold the exhaust and intake pipes 
are steel stampings—half the weight, twice the strength, 
of forgings or castings—and of course they cost less to 
make, 

“In planning to turn and grind 48,000 pistons, an item 
of $10,000 for automatic machinery is a mere bagatelle 
each machine will finish’ a piston in ten minutes, more 
accurately than it is possible to do on an ordinary lathe 
in an hour, and one man will operate four machines. 

“The same pressed steel frame—same material, and 
same workmanship, same quality throughout that would 
cost $40.00 to make in lots of 2500, costs us less than 
half that price in quantities such as we make—another 
example of distributing a heavy initial tool-and-die ex 
pense over a large number of cars 

“I could take you through the entire car and show you 
where the labor cost is reduced 50 to 90 per cent. by 
quantity production as compared with making the parts 








particular machine would better have thrown his money 
away. Not one part could be replaced at any reasonable 
To-day, a highly perfected machine of that sme 
make, a marvel of ingenuity, is manufactured for a few 
dollars—steel stampings and automatic machine work. 
The low price has made it a necessity in every office 
hundreds of thousands are sold annually to persons who 
a few years ago did not dream they ever would need one 

“The E.-M.-F. ‘30° at its price has already created a 
demand greater than even we had expected, And this ts 
only the beginning 

“When your father was a boy, a good rifle was a lux 
ury few could afford. Today you can buy a better rifle 
than your father ever saw for one-tenth what he would 
have had to pay for one made by hand. They are made 
by the millions now because millions can afford the price 
and the demand far millions makes the adoption of manu- 
facturing methods—and hence the low price —possible.’ 

“But these are problems pecaliar to all manufacturing, 
are they not?’ I asked “Why have not these methods 
been applied to autompbile making before? Why have 





on an immense scale and to adopt methods that are in limited numbers, and every step would show a corre we had to pay twice as much for a car as it has been 
impractical. in the building of a $2500 car which must sponding increase of quality with decrease of coast worth? 2 : 
necessarily be confined to small quantities—1000 at most. “By the use of steel stampings and pressed steel ‘There are several reasons—three primary ones: First, 


Of course there is a market for ym thousand high 
priced cars but no single maker can hope to corral it all.” 

“But do you mean to say,” I asked, “that you can 
build a car of the same size and power and quality, ma 
terial and workmanship — ae conside red, for $1250 as that 
which can be built for $2500% 

“I said a better one mon Flanders 

“Take the E.-M.-F. ‘30° for example It is a full size, 
h-passenger car with wheel base of 106 inches—longer 
than most $2500 cars of a year ago. There is ample 
room for five large adults 

“The engine develops over 30 horse power—sufficient 
to take 5 passengers anywhere and giving more speed 
than should ever be used on public roads I can show 














which operations are commercially practical only in 
arge quantities—-we are enabled to practically eliminate 
such metals as manganese-bronze, cast-iron, malleable iron 
and aluminum 

“We retain aluminum for the transmission housing and 
engine crank-case but nowhere else.” 

“You discard aluminum because it costs you more?’ I 
ventured 

“Costs us more? Not at all! It is all the same to 
us. It is the buyer of the car who pays the bi 

“Supposing our net profit on a machine is 10 per cent; 
and that the selling price is necessarily based on the 
manufacturing cost; you will see that if we pay 50 cents 
a pound for aluminum, the buyer of a car pays 55 cents 








until recently automobile design had not crystallized into 
any accepted standard While we were still in the ex 
perimental stage, uncertain as to what features were 
best—-sliding-gear or platenary transmisslons——two, ver- 
sus four cycle motors—air coding versus water cooling; 
and a hundred other details, matters of dispute among 
designers, no maker dared turn out a large number of 
cars of any model—none dared anticipate the future by 
more than a few months 

“The public—the motoring public—-seems to have been 
alive to the conditions The maker who would have 
turned out 10,000 30-horse-power, four-cylinder cars four 
years ago would have found no market even had he 
offered them at $1250 

“Anyone at all interested in the sul iat at 





you 55 miles an hour with five up a pound. Now if we are able to replace that aluminum that time the motor wa till t t ito state 
“In this car is incorporated every feature that is a neces with a steel stamping, of handsomer appearance, vastly an part had been standardized pted as final. 
sary or desirable part of an up-to-date automobile—made greater strength and at a cost of say 5 cents a pound, Only a few enthusiast ) ht, ft gre conservative 
of the best material procurable and machined better than the buyer of the car pays only 5% cents. You cannot public waited and w hed terested none ful, but un- 
any $2500 car you can name I say better advisedly ;: get something for nothing, satisfied 
for, in planning for a production of 12,000 cars we are “No automobile manufacturer would use so weak and ~~ “It’s an interesting f it, from year te year the 
as I have said before, able to utilize methods which are so uncertain a metal as aluminum if it were possible to demand ha t } " with—always a little in ad 
absolutely impractical in the making of a car at $2500 cast a stronger me in the same form and sufficiently vance of t ievelopment of the automobile. 
when made in the limited quantities which the com thin to get the weight within reasonable limits Un “We now ’ me to the place where we know what 


paratively limited demand justifies 

“For example: Our rear axle housing is drawn from 
two sheets of steel—-lighter and vastly stronger than the 
ordinary seamless-tube-and-cast-steel combination you'll 
find in other cars no matter of what price 

“Some twenty operations are necessary to form this 
housing. The cost of dies and tools for the iob is $9000. 
Now suppose we were making only 100 E.-M.-F. ‘30° cars: 





fortunately, while iron is twice as strong as aluminum, it 
is not practical to cast it any thinner; and a 3/16-inch 
wall of iron weighs just three times as much as the 
same thickness of aluminum. In some places—such as 
engine crank-case—-we get sufficient strength in an alu 
minum casting and with the lesser weight, whereas th« 
form precludes the possibility of stamping it satisfa 

torily from steel. 


a car sl I ind we find sur public ready to buy 
able to buy since we can produce at a price with! 
reach of the great moderately-rich class 
ae econd and the chief reason why manufacturing 
methods have not heretofore heen’ applied to automobile 
ilding is that a broad experience is necessary to equip 
d organize a factory for economical production on a 
e automobile business can boast of few 


he 


large scale, 


the tool cost alone on this part would amount to $90 per “For motor supporting arms, however. we use pressed men with the proper training Most of the engineers 

car. On 1000 cars it would still amount to $9 a car stee|—-this is one place where a:uminum has proven most have grown up with—-been developed by, the growth of 

That would be prohibitive in a $5000 car.’ unsatisfactorv through its lability to frequent breakafes this industry, And they are unable to rise above their 
” 


“Do you mean to say I ”y interrupted 





and its inability to withstand severe vibratory stresses 


experience, 





Scientific, 














A feature of the der)ins 
and 1 ] ind carrying a tire jpgyied 
1 With four ds forward y ‘ aft d > enter by s Phe spare wheel ¢ 


Haynes touring ¢ar. The Pierce * Arrow.” 


7 horse-power motor ict » cylinder y transm n with mult lisk eylir : c OWeT , 3 to WH miles 
tches, Drive r ) e 1 7 cle, Coil I vil ; f :h ion magneto. 
h t radius roc Max a an r. ective g gear transmission, 7 


Brush runabout. Glide touring 











inders, vertics e radiator; d atte tensior neto yli ; water cooled ; make-and-bresk ign 
ple-disk clutch ; selective sliding transmiss : rive. ‘type change gear ; three speeds for 


steam car. 20-horse-power touring car. Winton five-passenger car. Premier 30-35 hors po 


vp spark ignition ; threedisk ‘lute 
> speeds forward and one even 


Thomas 70-horsepow 


n ilar radiator: low-tension magneto ignition ; selective sliding gee 6-cylinder; ju 
aft, gear, et weight, 1 p s transmission ; shaft drive with f 


Ford 20 horse-power tourmg car Locomobile 30 horse-power touring car. 








Het begy 
friction chain; ball and f° 


The transmission ts of disk type, the flywheel being used as one disk. The Six speeds forward, three reverse ; motor, series wound, rated at 2 / Direct power transmission by steel inders 
: 4 cylin . 


fiywheel is horizontally placed to exert a gyroscopic effect in resisting shocks, horse-power with 300 per cent overload capacity. for motor ; 
Blomstrom gyroscope car. Baker electric runabout. Holsman high-wheeled surrey: 


THE CARS OF 199% 





tific american 


ture of the devlinder Rambler is a § he ‘ te ; 40 horse-power ; 4 cylinders, 4 5 ; cellular radiator W heel base, 120 inches : 40 to 45 horse-power ; 4 cylinders 444 x5 inches ; double ignition syetem with 
ying a tire ” The regular whe ‘ h ( tT ce clatch ; selective slidir : ssion with four Bosch magneto ; cellular radiator; cone clutch; selective sliding gear with three speeds 

pare wheel ¢ wed on the hub tes ree orward and one reverse ; shaft drive forward and one reverse; roller bearings throughout; shaft and bevel gear drive, 

imbler touring cars Studebaker limousine. Speedwell touring car. 


Ig mp 8} ; four eel base, 16 inch e-power ; 4 cylind x 4 inches; ter cooler im} 4 cylinders cast integrally ; bonnet : long wheel base; body swung between axle 
tery); splash lubric single s t I ve ease in riding : v storage 
ght metal case ; fr i cha rear, ivnition i o with separate set of spark plugs). 


red, 3 to & miles an hour. 
n-tension Irreversible 
nsmission, Three speeds forward a 


battery and coil special equipment for double 


Glide touring ear. Lambert roadster. Chalmers-Detroit 30-horse-power touring car. 














make-and ; - le K ¢ - selec wt t ; magneto and bat “ ignition ! i om ice] base, 106 inches: wheel tread, 54 inches; wheels. 82 x 4 inches (all four); 4 cylinders ; 
3 3 fc and one reverse: «haf rive cooler res ransmissio ee ds forwari ‘ rear 6 i 
iree spect and one reverse : . insmission, thr yeeds forward ; y ive. 20 horse-power ; seating capacity, 4; steering on left-hand side- turns in 2% feet 


horse power touring car. Cleveland auto cab 





m* p-disk "i lte} - tar ™ . < M * af 
yn ; threed telective sliding gear transmission Vertical 2-cycle moto cylinders ; jump spark ignition (dry and storage battery Wheel base, % inches ; 2} we thermo-syphon ¢ iw: mechanical 


ward and on i double side ch irive multiple-disk clutch ; shaft drive ; spe 40 miles an hour, iler; jump spark ignition ; ction transmission ; pressed s frame 


3 70-horsePwer flyahont. Atlas 34-horse-power touring car. Carter car gentlemen’s roadster. 
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pall and roll bearing, 
20 horse-power ; 2-cylinder water-cooled motor ; friction drive ; force feed Wheel base, 9% inches ; double opposed motor |! 
oiler ; long Concord side springs. horse-power ; jamp spark ignition (c« ery). 


Shacht automobile buggy. McIntyre solid-tire high-wheel runabout. Black automobile buggy. 


“BIG AND LITTLE. 


2-cylinder, 14-horse-power engine ; planetary trar smission : two speeds 
orward and one reverse; maximum speed, 9%) mile 


rrey 
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STORM PROTECTION FOR THE AUTO DRIVER 
The latest additior juipment of a well-ap 
pointed car is the ! tor p inulac 
d by the 
B ‘ Elliott 
Company of Ra 
Wis ind 
howt I he 
i I pa I 
| 8 
ip! p 
t } 
irive } 
i d 
wet veather Ss 
made I 
proot I ate 
with i S| neg 
te band ( 
e! I ‘ he 
waist and in 
othe band to 
spring about the 
ankles rhe 
ip I annot 
sli lown fror 
the List i | 
il p 4 ed over 
A STORM APRON FOR CHAUFFEURS the ordinar 
lap-robe, holds it 
snugl ibout the person of the driver in a manner 
never possibdie befor: There s perfect freedom fo 


the feet to operate the pedals on the floor of the ca! 





The wind and water are kept out, and the comfort 
of a warm role the body is kept in There are 
no or buttons or buckles to cause annoyance 





and the apron may be put off or on in an instant 


CO 00020” 


A NOVEL CARRYING CASE FOR AUTOMOBILE TIRES. 


One of our illustrations shows a new metal carrying 


case for automobile tires, which offers several advan 


tages over the ordinary rubber covering that is placed 


over a shoe This case is made of pressed steel, and 
weighs only about 25 pounds It is hinged so that the 
outer half can be opened instantly as soon as the 
lock has been unfastened The spare shoe can then be 
quicth moved s eeded In the center of 
the case there are two spaces, the upper one being for 
spare tubes, and the yer one for tools hese uses 

made sufficiently large to accommodate two 4 Kf 
inch shoes ing the fact that they provide waterproof 
and burglar-proof holders for the tires and tools is suf 
feient to warrant almost any automobile user purchas 
ing them Added to these advantages is that of ready 
and quick accessibilit when the tire is needed At 
the recent Automobile Sho in the Grand Central Pal 
ace, one of these ises inade of spun copper was ex 
hibited Although it had been in use on a car for 
nearly 35,000 miles ne was practical no indica 
tion of this from its appearance. When made of pressed 
steel, these ases wiil be even more dural 
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A NEW SUSPENSION FOR AUTOMOBILES 


The ordinary elliptical could be made 


spring, if it 


flexible enough, would serve as an excellent device for 


relieving an automobile body of the tossing to which 
is subjected in passing over inequalities of the road 


ind would save much tire and machinery trouble. Un 


The engine shaft and the shaft to the rear axle 
or main driven shaft are in alinement but separated. 
A; the rear axle shaft 
and the sprocket D. These 
three gears and the sprocket are loosely mounted on 


The engine shaft carries a gear 
carries the gears B and C 
their respective shafts, but any of them can be made 


fast by moving the lever a of the appropriate clutch. 

















fortunately, if the spring is sensitive, it is too weak 
so that the body is bound to strike 
It has, therefore, been the practice to 
make the spring so stiff that less com 
»btainabl Moreover, even the 
if I ne ») not il ivys ible to cope 
with the ole tossing for which 
won shi ibsorbers have come into 
re or less general use It is the 
purpose of the shock absorber to re 
lieve the elliptical spring of unusual 
st ns. wl h purpose it accomplishes 
ther } f tior devices or recoil 
’ 1é = 
Mr Uscal Stolp ot “u Fletcher 
Street. New Yorl N. ¥ has adopted 
in entirely new means of overcoming 
tl uspens problem. In his device 
he abandons friction devices and recoil 
nders and employs instead a very rt 
simp equalizing lever which dissi 
pates the tossing effect, not by causing it to overcome 
ion or compress air or a liquid, but by changing its 


t to expend itself in holding the 


rection and causing 


down on the road rhe accompanying illustration 


hows the device lo the chassis 1, an elliptical spring 


hangers 2 The axle 6 is mounted not 


is secured by 


it the center of the elliptical spring, but at the end of 


in equalizing lever which is fulerumed at 4 (the 
enter of the elliptical spring). The other end of the 
equa ng lever is connected with a coil spring in 
osed in a case 7. When the car strikes a depression 
the short arm of the equalizing lever is thrown up 
and the long arm down, thereby distending the coil 
spring and pulling the chassis down. The result is 


that the elliptical springs are entirely relieved of 


strain, so that they can be made sensitive and re 


sponsi ve rl new lever suspension has the merit 


of adapting itself to the character of the road, for it 
1 5 will be rocked to a degree 
effect The 


20,000 miles on a car 


s obvious that the art 


orresponding with the tossing inventor 


of this device has traveled over 


fitted with solid rubber tires and claims that he rides 
as comfortably in his vehicle, if not more so, than 
would be possible with an ordinary shock absorber 
m a pneumatic tired car. The device would seem to 
be particularly applicable to the high-speed roadsters 
which are now so popular—cars which are apt to leave 


obstacle and 


hold 


the road when they strike a very slight 


which obviously need some mechanical device of 
ing them down 
oe ee — 
A NOVEL SPEED-CHANGING GEAR. 
4 novel speed-changing gear has been patented by 
Joseph A. Wilkin, of 


for use on machine 


Matamoras, Pa., which is adapted 


motor 
examined by Prof 


automobiles, and 


ools 


boats The device has been 





THE STOLP EQUALIZING SUSPENSION LEVER. 


the position of the parts when displaced by ar equality in the road, 


The corresponding or mating three gears and sprocket 


countershaft and low gear 


all fixed, except for 


wheel mounted on the 


shaft above the shaft, are 


engine 
the provision of a slip clutch 

The shaft drive the shaft 
through either and B or A and @, or 


may drive it in the reverse direction through the gear 


engine may rear axle 


pair of gears A 


A and the sprocket #, simply by throwing the levers of 
the appropriate clutches and making the proper gears 
or sprockets fast to the engine and the driven shaft. 
The 
obtained by means of two sprocket wheels and a chain, 


reverse motion of the driven shaft may also be 
or by means of two gears in place of these sprockets 
with an idler running between them on an indepen- 
dent shaft 

The clutch which connects the gears with the driving 
or driven Securely keyed 
to the shaft is a bushing to which a ratchet wheel d is 
attached. On the b is fixed, 
which is provided with four pawls p, so located that 


shaft is shown separately. 


face of the gear a disk 


they may engage in the sprocket wheel simultaneously 


at four points equidistant on its circumference. By 
throwing these pawls in or out, therefore, the gears or 
from the 


either by 


may be made fast to or released 


shaft The 
springs or by a pressure created on them through lugs 


sprocket 
pawls may be held in action 
located on their hubs by the driven or the driving gear. 
The operation of the pawls is controlled by a sleeve S, 
conical on the inside, which moves to the right or to 
the left with the shaft and which per- 


mits them to engage in the ratchet wheel or holds them 


longitudinally 


These conical sleeves are shown 
On their outer surface there 


out of mesh with it 
at S in the upper view. 


(Continued on page 67.) 





Arthur L. Wil 
liston, who re 


ports that in 








his opinion it 
s “thoroughly 
mechanical in 
principle and 
altogether 
practical; it is 
positive in its 
action; it is 
simple and ef 
fective in its 
operation; and 
it has many 
advantages not 
possessed by 
any other 
chang speed 
mechanism.” 
In the ac- 
companying il- 


lustration the 








rome Will i 


ENGINE SHAS? 











device is 
shown applied 
to the trans 








A NOVEL TIRE-CARRYING CASE 


mission of an 


automo bile 


A NOVEL SPEED-CHANGING GEAR. 


he gears are always in mesh and it is possible to ehange directly from a 


low to a high speed 
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An aut ri form of a ymbina 
( i lamp lighter i 
, ule by t Metal Spe 
p ( I is now been on tl 
. t ft t pre tself to |t 
t { ind electri ve 
le tl 1 al t 
your ¢ 0 \ t 7 Pp S 
eas 60 1 t ir rhe repa 
lamp i v ha or irposes 0 nspection Che 
n feet of hed is sufficient for exploring any 
part of the! i é Its use leaves the hands free 
14 i u HPL ( 7” x ind a seven-passen 
ge touring r wit 120 h whee ba ghing 
000 pounds v Ht Il i | poun is ) 
car weight i } ! i re d the equip 
I nd cost ) thar t! t 11,-inch 
in the rea d x 4-ir the front rt ure 
more onvenient 1 al t ma i l | | 
uu ti they ar than amp irl the id 
These rema ! ! vcte ties of the Glide ul 1us 
arouse s0! \ r that is about tl san 
veight s tl t eight tl widely adve 
t ] spe " { " 2,100 pounds), with a more 
verful water-cooled motor, and is from 1,000 pounds 
) in pounds gehte than other high ide touring 
t ft anout vi bas inches) rhe 
motors of Glide s five-bearing p ple 
rl § t t parate so 
that ' } nd 
j ntirel sepa her I motor is 
ater ¢ I is | DI itus 
by mean fw I ‘ i I rer ed fron 
the linders, wit I I low rl 
ul rs oint I n the motor and tl 
transi and i pon to transmit 
the nitial H.I f t t It is housed oil-tight 
nd duast-proof l tra ssior s of tl sliding 
ir sele ve type l s three speeds forward and 
reverse ad 8 t 1 tl \ p | t ill gea 
cut out ind ' | (y ! ixie Oo 
comes the ims th mon Witt 
bevel-gear-drive s I S are i enoug! 
proportion and are made f the best mat il rl 
bearings are strong en gt nd mad idjustable ind 
the shafts are large enough t lo tl tho 
overtaxing t re 
rhe power plant of the R ip 1 five-ton ti ippeal 
ng on anoth page prises a I of the 4 
vlinde j-cycle. vertica pe h a bore of 
nches and s f ¢ ‘ It d ops 60 horse 
r I T} ‘ nee rm 7 :at I pair "he inder 
heads ‘ f t ra th tl ‘ lers is are 
o the ha } The wat t he 1 ~ 
separate i the nade sa 1 water! 
wh ore I 1 s the thorough 
ren ul of the ) rl ilves are of large dial 
eter, the et ar t ist va s being terchange 
ble and te ted ft-hand side of tl motor 
thereb 8 t é t camshaft The valve 
head ' nicl P ly elded to a carbon 
té ster ! i ter Lubr it 1 Ss 
! d gz and ide ! 
ie 8 at he t pp Lit « rant 
haft a | n » ?} } rT} ( 
raat im} the ti type, gea 
Iriv und of suct nstruction that it w not impede 
the natural circulation of the water 1 case of accident 
to the pump ‘ is of the multiple-disk type 
ind is inclosed tt lywheel. Connecting the clutch 
t tra ort propeller shaft provided 
t 1 Spe ! versal joint it each end 
! transmis s oft ~ etive sliding-gear t 
t hree eed d and one 1 rs lr! 
vir spind S th the drivil 
gea ind is mo ted i r bea 
g The direc e shaft t I l 
the solid shaft. thereby h the 
ched hole in the gears 
The ountershaft has flat f 1 
t shaft r bolting the va 
i revel ins in a poe ket 
‘ i d nd ground shaft, where t 
rough l The bevel gear is bolted 
to a Hedgeland eau I hich acts as a dif 
‘ tial and gives | ve drive, no matter what 
ihe condition of tl roads ind one hich does not 
have the inherent faults of the ordinary differential 
in this respect 
The Holsman Automobile Company, of Chicago, 11., 
have introduced a decided novelty in the way of a 





Automobile 


the spider 
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Suggestions. 











ur-cylinder high-wheel automobile that deserves more 
space than we are unfortunately able to give it. The 
ompany has succeeded in building a motor in which 
there is not a single plain bearing, and in which every 
bearing is either a ball or roller bearing It has 
spensed with connecting rods and all unnecessary 


bearings The motor is an air-cooled, four-cylinde: 


type, 26 horse-power by standard rating 


th twin mufflers, oiling device, carbureter, sparking 


both 
three 


high 
ball 
roller bearings 


apparatus, and transmission for low and 


gear all in one piece It has 5-inch radial 


bearings of best silent two 5-inch 


type 


of best type, and two Hyatt flexible roller 


frictionless 


bearings at the ends of the shaft near the sheaves. It 


has no plain bearings or journals whatsoever—not even 


The ball 
that can 


a piston wrist-pin bear- 
fully 


motor of 


bearing and roller 
the 


as have ever been used on any 


ngs, besides being best be had, are 


large 


twice as 


the same capacity, and are intended to be practically 


There are several other features that are 


For instance, power is transmitted directly from 


the motor shaft to the wheels without any intermediate 
gearing whatever by the use of a friction chain, thus 
aking a real direct drive 
Some day the farmer will use the automobile more 
generally than now The nearest approach to that 
day is represented by runabouts of the buggy type 
hich have large wheels, solid tires, and simple trans 


field a automobile 


is being achieved 


missior In this great success in 
The force of this sug 


manufacture 


gestion cannot be appreciated by anyone not intimately 
ited with the 


vi b make 


roads of our undeveloped districts, 


up the great area of this country. One of 


the first to follow the principle that an automobile can 


be made to go wherever a horse and buggy can, was W 


H. McIntyre, of the W. H 
Ind 


mense 


McIntyre Company, Auburn 


To-day the McIntyre has four im 


with half a 


Company 


factories million feet of floor space 


and a combined capacity of twenty-five cars per day 


It is building one, two, and three-seated pleasure cars, 


telephone and express wagons, rural mail wagons, 
1undry wagons, open and covered delivery, and in fact 
complete line of commercial and pleasure cars. The 
Mel re Company is the actual manufacturer of the 


omplete, building engines, transmission, chassis 


body, et Several patented features make the M« 


Intyre car distinct from any other on the market. Both 
two-cylinder and four-cylinder engines are used. The 
double-cylinder motors are of the half offset type 


The planetary transmission used gives two speeds for- 


ward and one reverse Joth chain and shaft drive cars 


re built All motors are air-cooled, and the McIntyre 
patented flywheel is claimed to have a blowing power 
of over 331-3 per cent above that of an ordinary fan 
of the same diameter. The spokes of the flywheel are 
st in the form of fan blades, doing away with the 


use of fans, belts, et« 

The Lambert drive system, embodied in the Buckeye 
Manufacturing Company's automobiles and trucks il- 
lustrated elsewhere, embraces but two elements—a 
f tion disk and friction wheel, the former mounted 
on the rear end of a continuation of the crankshaft 
nd the latter on a transverse shaft lying to the rear 


of the disk face and from which a chain drives the rear 
axle The friction wheel can be slid by a lever along 
shaft, so that it contacts with the face of the 

friction disk at its center, or at any point from the 
enter to the periphery of the right side for forward 

speeds, and on the opposite side of the disk for reverse 
speeds. Once the friction wheel is positioned for the 
desired speed, the friction disk has to be carried rear- 
1, in order to press firmly against the paper ring 


This is accomplish- 
the 
a 


on the rim of the friction wheel 


rearward the longitudinal shaft with 


ed by sliding 


disk—a movement made possible by the keying of 


three-arm spider on the forward end of the longitudinal 


shaft, and the inserting of three studs in the rear face 
of the flywheel, so that all ball and socket joints in the 
spider arm may slip back and forward on these studs 


‘he construction of the babbitt ball, which is used in 


the three-point spider connecting the extension shaft 
th the flywheel on the motor, is novel. This babbitt 
s cast around a copper gauze cover with small 


ramids of graphite, so that when the ball slides back 
1 forth on the driving pin 


The ball 
is such that by 


the graphite points make 


self-lubricating and socket connection of 


loosening the cap screw one 


in turn the adjusting nut, and take up the wear on 


the ball 


One of the most notable tines along which automo- 


bile construction is developing is the tendency toward 





a reversal to the earlier structural forms, made pos- 
sible by refinement in detail and the greater skill and 
experience of and manufacturers. For in- 
stance, the earlier automobiles were built with but one 
cylinder 


designers 


In order primarily to obtain more power, 
and secondarily to reduce vibration, multiple-cylinder 
engines were resorted to. Two or three years ago it 
seemed as if the single-cylinder automobile motor, if 
not the two-cylinder as well, was to be entirely super- 
seded by fours and sixes, However, a variety of con- 
siderations, such as cost, weight, and expense of oper- 
ation, have brought the single-cylinder back into favor, 
and luckily the greater skill of designers and pro- 
ducers has made this form of car perfectly practical 
and satisfactory Those accustomed to the large mo- 
the of the small car 
races in France for the past two years, in which single- 


tors can hardly believe results 


cylinder engines with a bore of barely four inches 
traveled for hundreds of miies, carrying two people, at 
an average rate of around fifty miles an hour. One 


of the first cars, if not the first, to cross the American 
continent was a single-cylinder; and so fraught with 
difficulties, hardships, and dangers is 
the route from Denver to the Coast, that but a small 
number of even the most powerful cars have succeeded 
The run 
completed by the Brush Runabout, which 


extraordinary 


in making this trip latest transcontinental 
has just been 
is a single-cylinder car with a four-inch bore and four- 
Denver to San Francisco 
This trip il- 
unexpected results that may be obtained 


inch stroke, and which from 
carried Mr. F. A 


lustrates the 


Trinkle and his wife 


from apparently small means when the design is har- 
monious and correct, coupled with the proper ma- 
terials, properly worked. The car itself, covered with 


mud and the spade and tackle block used by 
the West, 


Automobile Show 


carrying 
trackless wilds of 
New York 
the Premier cars readily 


Trinkle in the was one 


of the features of the 


A glance at indicates the 


rapid progress made toward the standardization of 
the modern motor car. The motors of the four and 
six-cylinder types have cylinders cast in pairs, with 
intake and exhaust valves on opposite sides. Lubri- 
cation is by force feed direct to the cylinders, and 
also by splash The engines are fitted with low- 
tension ignition regularly, this being the make-and- 


and in addition they have 
coil, and plugs, as 
Weston multiple-disk clutch 
is inclosed in an oil-tight attached to the 
drive from this to the transmission is 


Bosch magneto 


break 


high-tension system, with battery, 


with 
an auxiliary A type 
housing 
fivwheel, and the 
through a floating member, whose forward end is squar- 
ed well up within the clutch, and whose rear end con- 
sists of a three-jaw coupling with jaws slightly spher- 
making it joint The 
transmission affords three speeds forward and a re 
The drive The rear axle 


is unique in several 


ical practically a universal 


is by propeller shaft. 


verse 


respects. The housing consists of 


two bell-shaped steel castings thoroughly ribbed on the 


inside to alignment, and without truss rods. 


The driving pinion is located centrally, both it and its 


preserve 


spindle being cut from one piece of metal, and is car- 
ried on two annular ball bearings suspended in saucer- 
like the circular flanges 
registering together. The squared inner end of the live 
axle is carried in the hub extension of the differential, 


eastings, dished diversely, 


and on the outer end is a three-jaw clutch, which en- 
gages with a corresponding clutch in rear wheel hub. 

The electric vehicle does not compete with the gaso- 
car for but large field of its 
own in city and suburban The limitations in 
the radius of action on one charge are not apparent 


line touring, has a 


needs 


in this use, since the radius is much greater than 


the requirements. The advantages of the electric are 


economy of opération, safety, freedom from noise, 
smoke, and dirt. The electric motor used to-day 18 
fifty per cent better than it was. The storage battery 


has been improved in many ways. The materials and 
construction have improved in the electric class just 
as much as in the gasoline cars. Five years ago the 
average ability of an electric was 25 miles on a battery 
charge. Now it does 50 to 80 miles at less expense. 
The general idea is that 
maintain, but the cost of keeping them is about the 
same as that of horse buggies, while they do at least 
three times the work. The electric is not intended for 
high speeds, but is capable of traveling much above 
the speed laws, and when charged for a distance of 
50 miles per day, it costs often less than men- 
tioned above. It is simple and easily kept in perfect 
condition, No other vehicle is so easily controlled and 


guided, or so safe and dependable. 


electrics are expensive to 


say 
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A TALK ON 
ELECTRICS 








DO YOU DIFFERENTIATE? 


ARE YOU ONE OF THOSE WHO SAY ‘‘I’d rather have a gasoline 
ear than an Electric’? If you are, avoid this error in the 
future, we pray you. Don’t be guilty of that break again—it 
exposes an ignorance of the functions of the two types of vehi- 
cles that is deplorable in a person otherwise well informed and 
one which we are sure you would rather not be guilty of. 


LET US PUT YOU RIGHT: Ont of the fullness of an experience 
dating from the very infancy of the automobile; and with the 
assurance of the impartiality of our position—since we are the 
largest producers and distributors of gasoline cars of all types 
as well as of Electrics, in the world; we believe we ean give 
you a more accurate understanding of the essential qualities of 
each type and of the uses for which each is most suitable. We 
cannot afford to praise the one at the expense of the other. 


THERE IS NO COMPETITION between electries and gasoline ears. 
Do you get that? They are not rivals. They are not designed 
nor intended the one to perform the part of the other. They 
are allies—not enemies. Where the one is, there also should 
the other be—in every garage where there is a high priced 
gasoline touring car, there ought also to be an electric for city 
service—-Studebaker preferred, of course, since we are consider- 
ing a high class equipment. 


NO!—NOT ALONE FOR MILADY’S USE, tho of course the elec- 
trie is the only ear a lady ever should drive herself—the only 
one in which she can maintain her dignity and her beauty 
protect her gown and safeguard her temper. But you, too, the 
head of the house, need an electric for your business-hour’s 
calls. It is so much quicker—more mobile—more nimble—in 
congested city sections than the big touring ear or roadster, and 
it saves more than its cost in a year by doing this work for 
which the gasoline ear is so thoroughly unsuited. 


REMEMBER WE SELL EVERY TYPE of gasoline car—from the 
luxurious Studebaker 40 limousine through the entire line of 
seven and five passenger touring cars, including the E-M-F 
‘30°’ which has created such a sensation of late. If these 
would serve all purposes, would we also make electrics by the 
thousands—and in every type for every service—Victorias, 
Landaulettes, Stanhopes, Coupes, Runabouts and the rest? 
Certainly not. 


SO YOU MAKE YOURSELF RIDICULOUS, you see, when you 
compare the gasoline with the electric as if they were rivals— 
just as ridiculous as if you were to say you preferred a Tuxedo 
to a traveling suit, without specifying for what occasion. 


If you are interested—we will gladly send you a little pamphlet “ The Studebaker Plan,’ 


THE LAYMAN IS EXCUSABLE for making this bull, because he 
has been led into the error by those he thought should know 
manufacturers of Electries—especially those who are very 
‘“‘new” to the business. The first impulse of the uninformed 
amateur designer is to produce a car which will do some spec- 
tacular, tho useless stunt. Because gasoline cars seek reputa 
tions for speeding and long distance touring—for which work 
they are intended—he needs must perform the same feats with 
the eleetric—hitch the family bay to the sulky and try conclu- 
sions with the thoroughbreds on the speedway. 


IT IS FROM SUCH PEOPLE WE HEAR of 200-mile cross-country 
runs; 35 miles an hour and other performances perfectly easy 
to attain but entirely apart from the purpose of the electric 
pleasure vehicle—just as much as would be the use of astallyho 
for social or business ealls. 


BY SIMPLY SACRIFICING more desirable qualities, an electric 
car can be made to cover a mile faster than any other thing 
on wheels—just shoot the entire charge, in one bolt of light 
ning, through the motor and the speed will be limited only by 
the nerve of the driver. 


IF YOU WANT MILEAGE in excess of any rational requirements 
for the uses intended—all you have to do is to possess a com- 
plete ignorance of the laws of electrical engineering—or, if so 
unfortunate as to possess, ignore them entirely. Make your 
batteries with an eye single to ‘‘miles-on-one-charge’ ’—without 
regard to permanence of the battery plates, maintenance cost 
or any other consideration. You see it is simple—just as simple 

as to be a demagogue in any other line. 


NOW STUDEBAKERS POSSESS ALL the facilities to do these 
things—except the necessary ignorance and the inclination to 
Gold Brick patrons. For any person who makes or sells an 
Electric recommending it for such work is selling something 
that his customer doesn’t want—he needs a gasoline car 


STUDEBAKER ELECTRICS are standard of the world—just as 
are our gasoline cars. And the reason is, they are designed for 
the service intended and not with a view to creating a sensa 
tion—not to gratify some. engineer’s whim—nor to furnish the 
advertising man a catchy catch phrase. 


SUITABILITY FOR YOUR PURPOSE is what you pay for. You 
buy an Electrie pleasure vehicle because nothing else will 
answer that particular purpose so well. When you buy a 
Studebaker Electric you get a car designed expressly for that 
purpose—nothing omitted that will attain the end, nothing in- 
corporated that belongs to another type of ear. 


* showing how to maintain an Electric at home and why 


it is the cheapest type of car to own and drive, year in and year out. 








STUDEBAKER 


General Office ; 


AUTOMOBILE COMPANY 


Cleveland, Ohio 


BRANCHES: New York, Boston, Philadelphia, Chicago, Kansas City, Denver, Portland, Ore., San Francisco, Salt Lake, Seattle, Wash., 


Lose Angeles. 


Agents—everywhere—5000 of them. 
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An Invitation to Business Men 


man 


who 


W'! vant every business 
delivery or shipping service, to write to us. 


reads this and who is 


paper, 


now 
We can save him money. 


using two or more horses in his 


We manufacture a complete line of Rapid Commercial Power Wagons including 





1-Ton Delivery 
Suitable for Merchants’ Delivery Service 





Made also in three and four-ton sizes, suitable for 
sopcerns demanding a heavy-duty vehicle 





1-Ton Open Job 
For all kinds of carting purposes 


We invite 
needs of your business. 

We have made a study of conditions and possibilities relating to power transpor- 
tation in every part of the United States for the past ten years. 

And we will gladly write you making such careful recommendations and sugges- 








merchants’ delivery cars—trucks of one-ton capacity up to six tons—telephone con- 

struction cars—fire department cars—hotel ambulances—police patrols—wagonettes— 

hotel busses—sight-seeing cars, etc. 
We alsv build special vehicles for special purposes. 

you to write to us, stating the conditions and possible power wagon 


tions in detail, that in our judgment apply best to your business and your needs. 
There is no obligation whatever incurred in writing for this information. 
Do not hesitate to address us; we will tell you frankly whether or not power 
transportation would be a practical economy in your business. 
Send for our catalog. 


Rapid Motor Vehicle Co., 507 Rapid St., Pontiac, Mich. 





One Style of Delivery Truck 








AUTOMOBILE LUBRICATION—SOME ELEMENTARY 
PRINCIPLES 
(Contin 


delivers oil from the reservoir to the sight feed above 


sed from page 49.) 


where the proper amount is regulated 


After dropping 
through the sight feed, a second pump forces the oil 
to the proper bearing These lubricators should be 
closely watched r the small ball-checks in the pumps 


often gum up and prevent the pump from working 


't is advisable to obtain full instructions from the 
manufacturer .of the lubricator, as there are a great 
umber of these force-feed lubricators on the market 
which greatly vary in their construction and adjust- 
ment 

Hand Oil Pumps Hand oil pumps are sometimes 


found on the dashboard of cars which lead to the 








motor bas rh should be given several full strokes 
daily 
LUBRICATIO TOW MUCH AND HOW OFTEN 
Purt ibe int Quantity. 
Enwvine eviinder Cytinder oil 6-12 drops per minute 
t " \ Cylinder oil Every um) omile r 
twice a month 
Rnwgine bearing ‘ nder Sdrops per minute 
\ ‘ " M mt i With oil-can, daily 
Fan | wring Machine « ldropevery minute 
1 resheft ‘ h With oil-can, daily 
' haft-l Mact With oil-can, daily 
‘ vetowtriy M vine With oil-can, daily 
Lubricator sha M @ « With oil-can, daily 
lutch relea Machine i With oil-can, daily 
Break -le ! M ! With oil-can, daiby 
tteering k Cireus One turn daily 
Water puny (rea One turn daily 
‘ i hiftiy ‘ir turn daily 
Tra nission bear't “4 wo turns daily 
On r bear : ‘ 
axh { “ turns daily 
PP pockets two 
Magneto, plain be Dynan _— —— 
KOCTOSE TIE 
tl 
Magn “ n Dynamo oi 
1 Machine il he 
' ! Machine oil Few dr 
“ ' ik t "i \4 ne oil Few dror 
Few drops w 
\ Few drops wee! 
j M Few drops weekly 
M Few drops weekly 
j M Few drops weekly 
‘ ' vi Few drops weekly 
Few drops weekly 
I vy 2 weeks 3 turns 
rwuntul 
’ wheal 
ball or roller bear Crease Monthly. 
ing } | 
Front and rear whe " x 
bubs, plain bearing Graphite and oi! [500 miles 
Leather boots of steer-j} 
ral joints and steer - |\Grease..... Monthly or 500 miles 
| ‘ 


drag-ruod joints 


LUBRICATION HOW MUCH AND HOW OFTEN 


Part Lubricant. | Quantity 


- ES {-—--— 


tear ase cOm- 
pound or heavy 


rransmission-case slid oils, or either! | Semi-monthly or 300 
w wear system mixed with mhiles Let weurs 
about ten per lip 


cent of graphite 

Light motor oil) } 
and little graph Every 300 miles 
ite ‘ \ 


Transmission case, indi- | 
vidual clutch type j 
\ Every 300 miles. Fill 
up no higher than 
shaft bearing 


Non-fluid oil, or 
oiland graphite.) ; 


Non -fluid oil or 
heavy steam en 
ixle housing gine cylinder 
oil, grease and 


oil 


Planetary transmissions 


One quart 
two weeks 


7 every 


Remove covering 500 
miles, inspect and 
repack 


Universal joints CiT@ASE .... 


Torsion and distance rods Oil Monthly 
{ Non-fluid oil, } 
Timing wears graphite if ex Monthly 
/ posed ‘ 
Twice a year boil in 
( lev noaei : graphite and grease 
NAINS....+++s0eeeesveves Chain graphite after washing well 
| in kerosene 
— = If clutch slips or 
pe a eee 5 3 — a: aaa leather gets hard, 
ae ot , ww keep off machine 
foot oil 
oil 
Spindle oil and @ 
Clutch multiple disk kerosene, kero 
: Wee 
steel on steel wie sene and little ekly 
graphite 
Clutch multiple lisk,)} (No oil, Little: y 
leather on steel graphite . Weekly. 
Internal expanding | Thin oil Weekly. 
cluteh ) 
Keep oil off fric 
tion surtaces, 
Friction disk tranamis wash off with) | Renew friction com- 
- gasoline, dress postevery 1000 
= with belt dress miles 


ing or rench 


chalk 


As it is inconvenient, however, to carry too many 
kinds of lubricating oils with you, cylinder oil will 
take the place of machine oil called for in the table 
How to Save Money in Maintaining a Car.— 

Follow out the oiling instructions of the manufac 
turer conscientiously and do not use your own judg 

in the matter 

Do not let anything on your car, no matter how 
small it may be, ratcle or loosen Inspect your bolts 
weekly 

Keep your car clean, not only on the outside, but 
inside (under the hood and under the body). 

Keep the tires well inflated, and the lugs well tight- 
ened 


When a new car is received, the first thing the pur- 
chaser does is to try out the machine. That should 
be the last instead of the first step. Instead of tak- 
ing a spin, he should examine the mechanism in gen- 
eral, and the lubricating system employed in detail. 
He should convince himself that every part which re 
quires oil has oil Not until then is the machine to 
be taken out and tried 

The driver’s eyé should be glued on the oil sights. 
If any sight should fill up with oil, the car should be 
stopped and the trouble remedied. The efficiency and 
life of a car depend largely on proper lubrication. A 
new car should be lubricated rather too much than too 
little for the first two months at least. Oil should be 
kept from the tires 

The car should not be run when an unusual noise 
The cause should be ascertained 
(hot bearings, brakes, etc.). Oil should not touch the 
brake bands of the planetary transmissions or the 


or squeak is heard 


During an all-day run, the grease cups should 
If the 


engine cranks hard in a warm place, either the cylin- 


brakes 


be looked at and screwed down occasionally 


ders or main bearings need oil; if in a cold place, 
however, the lubricating oil in cylinders may be @ 
little too heavy 

Before going on an extensive tour, see that the en 
gine base and gear case are filled properly 

Examine the grease cups, and fill the lubricator. 
If the car is shaft-driven, remove the cover of the 
rear axle housing and see that the large bevel gear 
dips into the lubricant. 

Go over the entire car with oil can and wrenches. 
Pay particular attention to the clutch. 

Every two weeks inject a liberal quantity of kero 
sene into the cylinders, turning the engine over sev 
eral times by hand when engine is still warm. This 
will remove whatever carbon may have been deposited 
in the cylinders and between the cylinder walls and the 
piston rings and thereby assure a good compression, 
which is one of the most essential points in getting 
power, 

Keep the belt on the mechanical oiler sufficiently 
tight to drive it, and never run the car unless the 
pump is working perfectly. 

Squeaking bearings denote lack of oil. 

Sudden falling off of power when running may be 
caused by insufficient lubrication (cylinder and main 
bearings). 

In extremely cold weather and where the lubric® 
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tor is exposed, an egg-cup full of gasoline 
or kerosene will keep the oil from be- 
coming too thick and from causing trou- 
ple by clogging the small ball checks in 
the oil pumps 

Before 
it is advisable to soak it for 24 hours in 
water. When fastened to the 
should b« 
oil, or better still, 
take quite a time for the oil to soak into 
the leather 
first evaporate, 
time 

To prevent the 


properly, as the water must 
which takes quite 
multiple disk clutches 


(metal to metal) from dragging after 
disengaging the clutch by the foot pedal, 
use only a very thin oil (spindle oil) 
mixed with kerosene. Good results have 
been obtained by taking 4% cylinder oil 
(light) and ™% kerosene. 

Lubricating oils should always’ be 
strained before using, as grit and ground- 
up materials will obstruct oil-holes, pipes, 
etc. 


Blue smoke issuing from the muffler 


denotes excessive cylinder lubrication or 
worn cylinders and has nothing to do 
with the mixture of gas. 


oe ——— 
THE COMMERCIAL TRUCK VS. THE HORSE. 
(Concluded from page 43.) 
to heavy vehicles, and it must be admit 
ted that it 
smoothness with which the power may be 


possesses advantages in the 


applied and in the reserve power that 
called upon in emergencies In 


this field is 


may be 
the United States, however, 
practically untouched 

The initial expense of an 
equipment seems high to the man who 
is familiar with horses, and to reduce 
it many concerns are 


hand pleasure cars and fitting them with 


purchasing second 


delivery bodies. There is no risk in mak- 
ing the 
have the 
overhauled, but he must realize that the 


purchase if the purchaser will 


chassis examined and properly 


car is suitable only for the delivery of 
light packages, and that it have 
careful attention and handling. With 
the addition of braces and 
trusses a fair load may be carried, but 


must 
suitable 
there can be no comparison, of course, 
with the cars that are designed and 
built for trucking 

To get the fullest benefits from an au- 


purposes 


tomobile delivery service, it must be re- 
alized at the outset that everything about 
it is new, and that a stable foreman is 
rarely competent to give it the intelli- 
gent management that it requires. There 
must be 
tion of the 
ments maintained, and supervision exer- 
detail of handling, re- 


pair, and care. The ultimate cost of neg- 


regular and systematic inspec- 


mechanism, correct adjust- 


cised over every 


lect and mishandling is out of all propor- 
tion, and it should therefore be possible 
to place full responsibility for a failure 
to lubricate or to attend to any other 
essential of the 


upkeep. Two weeks at 


the factory is not sufficient to change a} 


putting on a new clutch lever | 


clutch it | 
given a liberal coating of castor | 
neatsfoot oil. It will} 


some | 





automobile 





Stable hand into a competent driver, and | 


the car will be paid for in tires, bear- 
ings, and strains in the entire mech- 
anism. 

It is usual to see automobile. trucks 
carrying loads far in excess of their 


rated capacity, and this is the 
lific cause of high repair bills. It is the 
custom of some manufacturers to protect 
their vehicles by 
pacity, and this also operates 
the purchaser. Knowing that the car is 
likely to bs a truck that is 
capable of carrying a load of five tons 
will be rated at three tons; another 
Method of protection that is practised is 
to limit the size of the body 

— man will not purchase an 
electric lighting plant without engaging 
an @ngineer to tell him what he wants, 
to sdlect the apparatus, and to super- 
Vise its installation. Yet he believes 
himself co: ipetent to purchase an expen- 
Sive truck, and to evolve a system for its 
operation and maintenance. The exigen- 
les of the situation are producing ex- 
Perts who are competent to examine into 


underrating their ca- 
to protect 


overloaded, 


a lack of smoothness in the handling of | 


most pro- | 














5 TO 25 PER CENT. 


MORE POWER WITH 








THE REMY MAGNETO 








HE 1900 Remy high ten- 
sion Magneto is built to 
withstand 


more neglect 


or abuse from oil, dirt or water 


than any other ignition system 
in the world. 

It gives equally satisfactory 
results whether used by the 
most unskilled automobile driver 
or an experienced mechanician. 

This is the Magneto with- 
out brushes. 

The Remy has a stationary 
winding. Its inductor, 


taking the place of the ordinarily 


rotary 


wound armature, is a solid steel 


shaft with two forgings 


It cannot give trouble. 
in use giving perfect results. 
a demand for one ignition system 


Deliveries Over 17, 
1909 Cars. 


automobile 


With 


The Remy is “ fool-proof.” 


It is designed by engineers 


and is the largest of its kind in 


Montreat, Sept..The Model 5 Buick 
equipped with Remy Magneto captured eight 
out of nine events, beating Christy and Barney 
Oldfield’s machines and tying for the fastest 
half mile. Mr. McLaughlin, of the McLaughlin 
Buick Co., Montreal, has written us regarding 
our Magnetos: ** Your Magnetos have behaved 
magnificently. We had no idea when we 
started to use them this year that it was possi- 
ble to make a Magneto which woul l cause as 
little trouble as yours have so far. 


Long Istand, Nassau Sweepstakes 
The first and second cars winning this race 
use Remy Magnetos as standard equipment. 


Indianapolis Auto Races, Sept. 18:19 

Atthe two-day meeting the Buick cleaned up 
on the first day’s program and made an excel 
lent showing the second day, defeating cars 
costing as high as $4,000. The Buick-Losey 
Company who handle the machine, declared 
most of their success was due to the fact 
that their cars are equipped with the Remy 
Magneto system of ignition. 


Labor Day Races, Lowell, Mass. 
The Buick Motor Car Co, says Remy Mag 
netos used on our Cars gave entire satisfaction 
Our cars ran faultlessly throughout the whole 
race, and we can speak-in words of highest 
praise of your Magneto,” 


Savannah, Nov. 25 — Buick equipped 


Buick Motor Co. 
Maxwell-Briscoe Motor Co. 
Apperson Bros. Automobile Co. 
Olds Motor Works 


your correspondence. Address Dept. 21. 


manufacturers 
build better cars than their competitors, there is a reason for 
their adopting the Remy Magneto. 


automobile work since its beginning 
gested or approved by the largest automobile manufacturers. 
Our factory was built specially for Magneto manufacturing, 


Overland Automobile Co. 
Cameron Car Co. 
Midland Motor Co 
Crawford Automobile Co, 


Write us for illustration and full description of our new high-tension Magneto. We 
furnish fittings for attaching our 1909 high-tension Magneto to many of the leading 
build Magnetos in such large quantitres that we cz 


Remy Electric 





riveted to it. 
Thousands of Remy 
Never 


has there been so universal 
as for this. 


We Have Sold on Minimum Specified 


000 Magnetos for 


More Remys are Already 
Sold than All Other Makes Combined 


continually striving to 


They know it is designed specially for American automobiles. 


It differs particularly in these respects from the sensitively 
adjusted apparatus of our competitors. 


who have been connected with 
and embodies ideas sug- 


the world. 


Great Victories Won with Help of The 
Remy High Tension Magneto 


The Remy has thoroughly proved its superiority by performance. 
Here are some of the 1908 victories in which the 
Remy played an important part: 


with Remy Magneto won first place among all 
American light cars. 


Dead Horse Hill Climb, Worcester, 
Mass., June 6~—Kecord broken for cars up 
to 20 H. P, by Cameron Three-Passenger Road- 
ster equipped with Remy Magneto, 

Economy Contest, Baitimore, M 
August 8&8 Won by Cameron Rung ibout 
equipped with Remy Magneto. 


Hilt Climbing Contest, Baitimore, 
Md., August & Won by Cameron Run- 
about equif we! with Remy Magneto. 

Knox Model 30 H. P., equipped with Remy 
Magneto ‘lef ans all cars of equai and sev- 
eralof higher power. 

Norristown, Pa., aritt Climb, June 27 

First place in $3,000 « first in $4,000 class, 
and second in free-for-a il ge asoline cars won by 
Knox Model L, 30 H. P., equipped with Remy 
Magneto, Second place in free-for-all motive 
powers, and third place in free-for-all gasoline 
cars won by Knox Model M, 60 H., P,, equipped 
with Remy Magneto 


Arrowhead Hili Climb, West Haven, 
Conn., May 27~-First place for 30 to 35 H, P. 
and second place in free-for-all won by Knox 
Model, 30 H, P., equipped with Remy Magneto, 

Rockville, Conn., Hill Climb, June 3o 

First place in $3,000 class, first in $4,000 cl lass, 
second in free-for-all stock cars won by Knox 
cars equipped with Remy Magneto, 


These manufacturers are regular users of the Remy 
and more Remy’s are being specified every day for the cars of other makers: 


Regal Motor Car Co. 

Kissel Motor Car Co. 
Model Automobile Co. 
Buckeye Mfg. Co. 


an make you very attractive prices 


Company 


Anderson, Indiana 
We have opened a Branch Office at Thoroughfare Bldg., Broadway and ew York City, 
We will exhibit at the A. L. A. M. Show, Madison Square Garder an. i Chicago, Feb 











Magnetos are 


the conditions under which deliveries 
are made, who can report on the make 
and type of car best adapted to perform 
the work, and who can establish rules 
for its care. It is to a man of this class 
that a prospective purchaser should turn 
for assistance. 
operating automobiles successfully, but 
the price that they have paid for experi- 
ence is far in excess of the fee that 


There are many houses 






would have been charged had an expert 
been employed at the outset 


The construction of pleasure vehicles 





is approaching a condition of standardiza- 





tion, and the designs undergo only slight 
That 
truck is likewise emerg 





changes from one year to another 






the automobile 






ing from a formative condition is shown 
by the reduced importance of the altera 






tions required for the elimination of the 


m 





weak points that develop in service. The 
1909 types 
models in every 


are far superior to the earlier 
their 





respect; and if 






purchasers exercise common sense and 
business judgment in their management, 
there should be no difficulty in obtaining 
from them the swift, 


nomical service that is so greatly to be 






efficient, and eco. 






desired. 





- eee - 
HIGH-TENSION IGNITION BY MAGNETO 
(Concluded from page 45.) 






as such, but this is an error; for while it 





produces a high-tension current, the mag 


neto itself delivers a current of even 






lower voltage than the magneto used for 
the make-and-break system 
While the Remy and Eisemann sys 


tems are similar in that they use sep- 







arate coils, the magneto construction is 
different. In the Remy the winding is 
armature 





separate from the core and is 





stationary, the core revolving within it 






The core and winding are shown in Fig 
7. When the core is revolved within the 
pole pieces of the field magnets, the 
eylindrical within the 
demagnetized, 






portion winding 





becomes magnetized and 






currents being developed in the winding 
to correspond with the degree and rapid- 
ity of the changes. 

The Bosch high-tension 
fers from the Remy or 
producing a current of high 
in the armature winding, and 
the use of a separate coil, this con 
struction being also common to the 
U. & H., the new Eisemann, the Wither 
Instead of but one wind- 
carries two, the inner 







magneto dif 
Eisemann in 







voltage 
without 







bee, and Komet. 
ing, the armature 
or primary consisting of a few layers of 


coarse wire, and the outer or secondary 





of a great number of layers of fine wire 


The disposition of these windings may be 






seen in Fig. 1, and the complete arma 






ture with the field magnets in Fig. & 
One end of the winding is 


| grounded on the armature core, and the 








primary 






to the insulated part of the 
While in the Remy 
interrupter 





|} other passes 





interrupter, Fig. 9. 
j}and Eisemann magnetos the 













| is stationary and operated by a revolving 
| cam, in the Bosch the two fiber wheels 







| Serving as cams, are stationary, and the 






| interrupter revolves with the armature 







| This arrangement makes it possible to con 





duct the current from the primary wind 






ing direct to the interrupter without the 






| use of a commutator or of sliding brushes, 






the action of which might be interfered 






| with by dirt or oil 
| In the Remy 
type of Bosch the primary current is con 






magneto and in another 









| ducted direct to the interrupter without 
| the use of a commutator or sliding 
| brushes, on account of the use of the sta 
| tionary windings h i ised in its 


|; constructior 










| During the revolution the grounded 
lever makes and breaks contact with the 
! " I offering the primary cur- 





rent a short circuit while the contact is 





osed As may be seen from the dia 






gram, the secondary winding is grounded 






on the live end of the 
| end being connected with th« 
part of a secondary distributer 

In order that a current may flow it 


primary, its live 


revolving 






must have a closed circuit, and this wil! 
be the condition of the primary winding 
| white the interrupter lever is in contact 
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with the insulated part. For all points in 


the revolution of the armature except 


from the position of Fig to tl 
Fig. 4, and, of course, thé rrespor 
position a half evolutior iter, the p 
mat cireult 8 sed I I 
feeble currents to flow W t 
rent reaches its max 
ites ¢t i t 
uv b t Se 
Y ial 1it I b t 
( trit t lia f ( 
tact inot! i f I ther 
ha been no f if n tl St 
ol la nd [ tr A pi SS 
vill rise in it as the armature approaches 
the position of Fig but there will be 
no flow even when the distributer is mak- | 
ing contact, because the pressure will not 
be sufficient to vercome the resistance4 
of the spark plug gap. When the inter-| 
ruj r operates, the maximum primar 
current will be diverted from its short 
reuit, and can then flow to ground only 
through the secondary winding and spar} 
plug circuit The high pressure already 
existing in the secondary winding will be 


greatly increased by the sudden flow of the | 


primary current, and the spark piug gap 
will be bridged by a current of such in 
tensity that an are rather than a spark is 
produced at it 

In another Bosch type, the armature, 
while identical in winding with that al 
ready described, does not revolve, but is 
In a space 


fixed in the position of Fig 


between the armature and pole pieces 


revolves a shield formed of two pieces of 


soft iron similar in size and curvature | 
to the side pieces of the armature, The/| 

| 
magnetic flow is from one pole of the| 


field to one of the segments of the shield, 
to the armature core, and to the other 
pole by the second segment With this 
construction complete magnetic changes 
nm the armature cross bar occur not 
twice, but four times to each revolution 
of the shield, resulting in the production 
of four maxima of current. The advan 
tages are that the winding is stationary 
ind therefore operating under better con 
ditions than when it is revolving, that 
the magneto runs at half the speed that 
is required for the other type, and that 
for a 4-cylinder engine the distributer 
may be placed on the magneto shaft in 
stead of on an auxiliary shaft drivem at 
half the speed of the armature 

The high voitage of the current makes 
it essential to provide a circuit for it 
for if by chance a spark plug lead wire 
were to become disconnected, the pressure 
would be quite sufficient to break down 
the insulation of the armature winding 
in seeking another path to ground. To 
guard against this a high-tension mag 
neto should be fitted with a safety spark 
gap consisting of two points, one con 
nected to the secondary circuit and the 
other to ground These are set apart at 
such a distance that the current will 
pass across them before the pressure will | 
rie sufficientiy te rupture the armature 
insulation A pressure of 12,000 volts 
will usually permit the current to pass | 
across a spark plug gap, and on the Bosch 
magnetos the safety spark gap is set to 


operate at 16,000 volts In the Eisemann 


system the gap is lecated on the coil box 
and will be bridged by a pressure of from 
ZO008 to Zo Ue 

In the Bosch m neto, the condenser 
that is connected the interrupter 
contacts is located in t ture and 
revoives with it In the EFiser an, U. @ 
Hi ind Witherbee tne condenser n 
tt nterrupter housing or under 
of the ma ts, which permits its 
re} e of rupture. The con 
struct nd ers has been per 
fected to pe it there should 
be little trou from ource, how- 
ever, and it wou I ’ ntageous to 
locate it in the a: f then thers 

no need of siidins | lim 
ited size of magnetos and tl unfavor 


able conditions under which th n 
Operate, require perfection of design and 


construction in order that they may not | 


give trouble, and the elimination of slid- 
ing contacts is of importance because of 























Model L. D, 2-cylinder, 14-horse power Runabout 


The Technically Well-Informed 


One of the six Maxwell Models 





THE ARISTOCRAT OF RUNABOUTS 


lamps, and generator. Price $825 


Man Knows— That 


the intrinsic worth of Maxwell cars is not accidental or paper- 
He knows that 


claimed but is based on sound mechanical principles. 


these original Maxwell features —Unit Power Plant Construction with 
Three-Point support-— Multiple Disc Clutch—Themo-Syphon Cooling, 
Shaft Drive and Metal Bodies—onginated with the Maxwell in 1904. 
They are Maxwell features today -- features that have been copied by 


makers of the highest-priced cars. 


Maxwell 


PERFECTLY SIMPLE—SIMPLY PERFECT 


12,000 Maxwell owners prove the Maxwell claims: That, though 
moderate in price, Maxwell cars are made under as rigid inspection, 
of as high-grade material and workmanship and are as durable as 


should be the best, high-priced cars. 


It is impossible to go into details here. 
catalogue and let us send you all the particulars and all the proofs 
We can prove that this is the only car that you 
Send for our 1909 catalogue now. 


about the Maxwell > 
cannot afford not to own. 


SPECIFICATIONS 


MOTOR—Four cylinder vertical, cylinders SPRINGS—Semi-elliptic 


cast separately 


TRANSMISSION —Sliding gear, progressive 


type 


CLUTCH — Multiple disc 


DRIVE— Shaft 


FRAME.—Pressed steel, channel section 
LUBRICATION—Positive forced-feed 


5 main engine bearings 


mixture at all speeds 


COOLING—T he "Maxwell" thermo-siphon 
system of water-cooling—no pump 


BODIES—Sheet metal, upholstered with fine 


quality leather and hair 


IGNITION—Jump-spark; current supplied WEIGHT—2100 pounds 


by high-tension magneto 


Maxwell-Briscoe Motor Co. 


Pawtucket, R. I. 





THE 


MODEL D A, 4-cylinder, 30-horsepower, 5-passenger Touring Car. A fast, powerful car (55 miles an hour if you 


generator, magneto 


P. O. BOX 111 


Tarrytown, N. Y. 


Main Office & Factory 


One of the six Maxwell Models 


STANDARD 4-CYLINDER CAR OF MODERATE PRICE 


want it). Equipped with Magneto, Gas Lamps and Generator. Price $1750. 





The ideal two passenger car, equipped with magneto, top, gas 


Won't you wnite for our 


FOR MODEL DA: 


CARBURETOR—Float-feed, giving perfeet 


WHEEL-BASE— 104 inches 


EQUIPMENT—Thiree oil lamps, gas-lamp and 























New Castle, Ind. 


the difficulty of keeping them clean and 
in adjustment. This feature has been 
perfected to a high degree in some makes, 
while in others it seems to have been 
entirely overlooked. 

In comparing the high-tension mag- 
neto with the high-tension system em- 
ploying a low-tension magneto and sec- 
ondary coil, much may be said on both 
sides. The chief claim for the latter sys- 
tem is that the small size of the armature 
makes it difficult to insulate the sec- 





j}ondary winding properly, and that it is 
| therefore liable to rupture. The coil be- 
ing separate is not limited in size, and 
ample insulation may be provided. The 
argument against this is that with proper 
design, workmanship, and materials, no 
difficulty need be experienced from this 
source, and that a double-wound arma- 
ture greatly simplifies the wiring and 
reduces the number of parts. 

In order to give proper ignition, a mag- 
neto must be set in such relation to the 
|crankshaft that it is delivering its maxi- 
mum current at the instant that a piston 
is at the firing point with the engine run- 
ning at normal speed. In automobile en- 
gines this point varies from *% inch to 
% inch below the top of the stroke, the 
average being % inch. When the firing 
point is known, the crankshaft should 
be revolved to bring a piston to that po- 
sition, and then, the spark control being 
advanced, the armature should be turned 
until the interrupter is just breaking, 
when the driving gear should be meshed. 
It is possible to make the setting by 
bringing a piston to the top of the stroke, 
and meshing the gear when the inter- 
rupter is breaking with the spark con- 
trol retarded, but this gives no assurance 
that on advancing the spark the produc- 
tion of maximum current will coincide 
with the firing point. If this method is 
used, it will be necessary to make trials 
and to shift the gear one tooth at a time 
until the best operation is secured. 

The automobile user who is familiar 
with the operation of the battery and coil 
system will find several points of differ- 
ence in the use of a magneto system of 
either of these types. In starting the 
engine on the magneto, it is necessary to 
revolve the crankshaft at a much higher 
speed than is required for a battery, in 
order that the current may rise to an 
intensity that is sufficient for ignition, 
and to utilize it at its maximum the 
spark control must be advanced to a 
point that would be dangerous with a 
battery At the slow speed attained by 
cranking, the current will be sufficient 
for ignition only as the armature moves 
out of the position of Fig. 3, and the in- 
terrupter must break at that point. At 
high speeds the current at its maximum 
will be more intense than is actually 
necessary, and will not drop below the 
point at which it can give ignition until 
the armature reaches the position of Fig. 
4. The interrupter may therefore operate 
at any point within this range, its time 
of breaking being controlled by moving 
the housing to alter the instant at which 
the cam touches the lever. 

A feature of the U. & H. magneto is 
that it will give an ignition current with 
slow rotation of the’ crankshaft. The 
magneto driving gear is not applied to 
the armature shaft, but to a stub shaft 
in line with it, the two being connected 
through a ball clutch and helical spring. 
On cranking the engine the ball clutch 
prevents the rotation of the armature, 
and tension is put on the spring. The 
spring is wound up as a piston nears the 
top of its stroke, and at the instant of 
ignition the clutch releases and the un- 
winding of the spring drives the arma- 
ture at high speed across the point of 
maximum magnetic change. When the 
engine takes up its operation, centrifugal 
force holds the ball clutch out of engage 
ment, and the magneto drives in the 
usuai manner. 

The plugs made for battery and coil 
systems are unsatisfactory for magneto 
ignition, for the high amperage rapidly 
burns their slender points. Plugs with 
heavy electrodes should be used; and 
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while the gap may be as wide as 1/382 


inch, bette 


does not exceed 1/64 inch, The widen- 
ing of the gap from burning will intro- 
duce resistance that is teo high to be 


overcome, and an interruption of the cir- 
cuit fron 
sparking at the safety spark gap. 
The most 


of a magneto is its 


important 
lubrication. It is 
usual ti 


flows to prevent an accumulation of oil 


that might work its way into the arma- 
ture, and the lubricant is conducted to 
the bearings by wick feeds These oil 
cups should never be permitted to run 
dry, for the clearance is so small that 
a worn bearing will permit the arma- 


ture to strike the pole pieces 
The inte 


should be 


rrupter and distributer covers 


tight to 
these become 


of dust, but should parts 


must be with a 


little 


fouled they wiped off 


rag and a gasoline Where carbon 


used, as in the distributer, 


that 


brushes are 


the carbon dust will collect must 


be removed, or it will tend to cause a 
short circuit 

The most reliable and satisfactory igni- 
tion for automobile engines is obtained 


through the use of magnetos, but their 


full benefits are realized only when they 


are ke and properly lubricated 


Attempts to 


adjustments or making changes will only 


pt clean 


improve them by altering 


result in dissatisfaction, and the maker 


may be relied upon to have worked out 


the details and made the settings with a 


knowledge based on deeper study and 
wider experience than is possessed by 


the average automobilist 


eee — 
OUR LEGION TIRES AND THEIR 
TROUBLES | 


(¢ ’ luder fron page f7.) 


as much as a new tire would cost. Such 


protectors add to the thickness and con 


sequently to the heating of a tire. There 


is also bound to be more or less friction 


between the outer covering and the tire. 


If the outer covering is of the right size 


and is properly adjusted, this friction is 


not excessive Such a protector how- 


ever, frequently stretches if it is not put 
on sufficiently tight, and very great wear 
takes place between it and the tire. An 
other form of tire cover consists of what 
is really a chain armor (Fig. 11). These 
covers are held on in a variety of ways 


very much the same as leather and fab 


ric and rubber tire protectors. They are 
very heavy, and to be durable they must 
be made of hardened steel They rust 
badly, and most forms of them wear be- 


tween the links, so that they soon become 


loose, for which reason it is necessary to 


take out a row of links in order to tight 


en them up 


Another method of seeking to avoid 


trouble is to provide self-heating ma-| 

| 
terials designed to close a _ puncture.} 
Gummy, sticky substances of various 


Kinds placed in a tire 


cause it to hold air 


leaky frequently 


temporarily, but the 


usual experience is that the tire holds 
air only when it is comparatively cool, 
and that as soon as the tire heats up in 


running, the material becomes more soft, 
and air escapes. In addition, these com- 
pounds usually have a bad effect on rub- 
ber and fabric, and a tire which has been 
thus “doped” is 
less, for the 


soon completely worth- 
that the 


impossible to 


reason materials 


usually make it vulcanize 
and repair the 
Self-healing 
vised. Sometimes the thickness and soft- 
hess of the rubber is employed (Fig. 12), 
Sometimes a plastic material 
and sometimes by the 
fabric in th 


tire. Various forms of 


inner tubes have been de- 


and fibers, 
introduction of 


construction of the inner 


tube. Other inventors have constructed | 
two, three, and sometimes four inner | 


tubes inside of one another with valves, 
80 that when one tube is punctured an- 
other can be 


immediately inflated with- 
out removing the tire or inner tube. 
None of these devices solves the prob- 
lem satisfa: torily, and many are failures. 
Automobilists of the widest experience 
Usually agree that the best and cheapest 


prevent the entrance | 


r results will be attained if it} 


this cause will be indicated by | 
point in the care 


provide the oil cups with over- | 










































































4 Cylinders Giving 6-Cylinder Results 


The Haynes for 1909 runs without vibration, takes 





up the load vigorously at low speeds and is unusually 
flexible. It is so like a six-cylinder car that we deter- 
mined not to manufacture the latter type, since the 
additional complication could not be justified. 

We accomplished this in the simplest possible 
way —just the addition of an extra flywheel at the front 
end of the motor. This unique device puts the four- 
cylinder Haynes into the class of six-cylinder cars. 

Give our local agent a chance to prove it. No 
other four-cylinder car will satisfy you after you know. 


HAYNES AUTOMOBILE CO., Kokomo, Indiana 


Member A. L. A.M 


Oldest Automobile Manufacturers in America 
42 Highest Awards and Perfect Scores 


NEW YORK, 1715 Broadway CHICAGO, 1702 Michigan Ave. 





}form of pneumatic tire is the ordinary 


plain round-tread clincher tire and inner 
tube on the regular one-piece clincher 
rim, 

Solid tires are used almost exclusively 
business 


on comparatively slow-moving 


vehicles. Many people think solid tires 


never cause any trouble; but in this they 
are mistaken, for solid tires also are sub 
ject to many ills. They are,on the whole, 
much more dependable than a pneumati 
tire, but a cut in a solid tire is apt very 
soon to pound itself into a great flat place 
that destroys the tire 


est difficulty 


Perhaps the great 


with solid tires is found in 


attaching them to the wheel Fabri 
bases with cross wires, diagonal wires, 
and wires running lengthwise are em 


ployed Solid tires are sometimes put 


on by hydraulic pressure, and other 


forms are held on by flanges bolted up on 
be classified 


either side. Solid tires may 


as plain, cushion, sectional, and special 


Plain solid tires (Fig. 13) do not afford 
very much in the way of resiliency. They 
serve chiefly the purposes of being a 
silencing band, and of giving traction 
upon the roadway Their width and 
thickness vary according to the loads 
they are designed to carry, and when 


used on heavy trucks or omnibuses, it 1s 


found more satisfactory to use two and 


sometimes three narrow tires side by 


side than one very wide single tire (Fig. 
14) The 
tinually between the wheel and the pave- 


plain solid tire is rolled con 


ment, which rolling has a 


make the tire stretch and become longer, 


tendency to 


just as a piece of metal expands in a roll 


ing mill. This lengthening or stretching 
of the tire causes particular difficulty in 
securing the tire firmly to the rim of the 
wheel 

not manufactured for 


tire 


Cushion tires are 


as heavy work as the plain solid 
and are designed to give a greater degree 
of resiliency, an end which is attained by 
making the tire of a softer composition 
making the tire 
Many 


designed to in 


of rubber, and also by 
thicker in proportion to its width 


special forms have been 











The 1909 


This car, produced after eight years of experimenting, 
and thoroughly tested during the past two years of service, 
has been pronounced the fines¢ car that money and skill can 
produce, no matter what the selling price may be. 

A 40 horse power car today and five years from today 
—good for a mile a minute. A wonderful hill climber. 

Many cars selling up to $4,000 do not equal it. No 
other car excels it. The Speedwell represents the highest 
development of automobile construction and is sold at the 
highest price that anyone should pay for any car. 


It Sells at $2,500 Completely Equipped, 
Except Top 


4 beautifully printed folder describing the remarkable features of this ver 
remarkable car will be sent upon request. It will pay you to secure a copy 
of this folder before placing your order for any car, as it contains facts that 
will surprise you 


The Speedwell Motor Car Co., Dayton, Ohio 


New York Office: 2002 Broadway at 68th Street 
Chicago Office: 1355 Michigan Avenue at 14th Street 


crease the resiliency (Fig. 15) Some 


times there are holes through the tire 
parallel to the axle of the wheel (Fig. 16) 
Sometimes the tires are manufactured 

direction of 
17) All 


their 


with holes in them in the 


the spokes of the wheel (Fig 


of these cushion tires depend for 


resiliency upon the bending of the rub 


ber. The resiliency is therefore limited 
considerably If the tire is overloaded 
or is improperly designed, so that it 


bends too much, the tire not only con 


sumes a great deal of power and is 


“slow,” but there will soon be a destruc 


tive breaking down of the rubber, which 


will destroy the tire. At speeds of from 


twelve to eighteen miles per hour, cush 


ion tires give satisfactory service if they 


are properly designed for the work they 


have to do, provided the vehicle is de 


signed to stand a sufficient amount of 


vibration 


Sectional solid tires have been used 


with considerable success, particularly 


abroad, on the heaviest forms of trucks 


Each tire is made up of small sectional 


segments shaped very much like bricks 


one of the main advantages of this form 


of tire being that an injured segment 


can be readily renewed 


In the class of special solid tires may 


be included many forms of tire hich 
are at the present time largel expe! 
mental We may mention tire made up 
of wooden blocks, f ! § 1 tires 
made up sect vith a 
cushior well as 
many None of these 
ha f general use 
tires as pneumatic, solid, 
» place in the last classifi 
tion filled tires, spring wheels, and 
heels which have pneumatic hubs o1 
pneumatic cushions within the ! n 


ference of the wheel. A tire filler is an 


elastic solid substance which takes the 


place of air in form of 


| tire 


any 
(Fig. 19) The fillir 
| troduced into the 


penumat! 


must be in 


tire under pressure in 











| Just the same manner as the tire is filled 
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with air Af he tire is filled to the 
proper degree of hardness, the mate I 
is allowed to 6et I whict pi 8 
must uwnders i 
it cannot again be melt ! heat At 
the pl t lifficulty 
with tire ! 
t nd tu 
f fi \ 

rides é 
i th I 
tas ire man 
Pur ha i 
ff I 

3 v " 

yrais pped th a 
solid I v hee 
rangeme! f lesigned t 
t | i] | ra m (} LES 
20 and n defect of 
spring t ma be 

nt if rit i ] 

t ‘ strict tl ix 
They iga I ) ling 
upen spring f i ni is 
reliab t 

Attempt t tl luce 
special wl s S od h a solid 
tire which dad ! res ney 
por pheumat t ibout the 
u YT withir i f ti ‘ t 
Com binat ns } | I Sive 
nd nor ! becor I ell 
known comn 

The tire ! I nost us 
ne vhict tl m l tu I ind the 
automobilist have to face to-day There 
is no questio! but nunareds 1 people 
would be ym e autor le if 
they were not af ! of the great ex 
pense and uncertaint f pneumatic tires 
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CORRECTING A LEAKY CARBURETER 
FLOAT VALVE 
4 carbureter float e may eak for 


Various reasons Theres ma ye dir 


gasoline will stop the trouble The con 
nection between the float ind the valve 


that the ver 


t il vel t floa causes the 
valve f wk slight nm its seat Such 
a vaive is pract m poss to keep | 
tight The counect between the float 
and the valve ma bent bad! ad 
justed, so that the if inable to close 
the valve 4s shown, the float A has a 

















CORRECTING A LEAKY CARBURETER 
FLOAT VALVE 

long weighted ster 

its own weight the 


below This valve s held 1 } 


ends of which 
i \ ght EF of the float 
d to rise suffi- | 
when the | 
top of} 
the fig | 

” wevel 
sht J threaded 
so tha 


by the levers, | 


loose 


on the stem 2B 


while the weight is 1 up 


the stem gradual screws itself down | 


through FF and closes the valve On the | 


Tires 


| socket 


| 
cement, expre 





“EXCELSIOR AUTO CYCLE 


THE LEADER FOR 1909 











Some Points of Superiority That Appeal to the Wise Ones: 

Absolute Cleanliness. An oi! tight motor and lubricating system 
that puts the oil where it is needed and not on your clothes. 

Vibrationless. A perfectly balanced medium speed motor that 
delivers the goods, all the time without noise, overheating 
or vibration. 

Comfortable. The pioneer of low saddle motor cycles. 
the others follow where we lead. 


Reliable. Has been in every big road test of 1908 and made 
good every time. 
Our new catalog M C 


EXCELSIOR SUPPLY CO., 233-237 Randolph St., CHICAGO, ILL. 


Established 1876 


Watch 


59 gives full details. Write for it to-day. 




















Every motorist who is keeping his car in commission through the 
Winter and Spring will take live interest in some actual service 
facts which show how a saving of more than 40 per cent. can 
be effected in tire expense 

This great economy, carefully proved in practice, represents the 
difference between the high cost of ordinary tires equipped with 
non-skid devices and the moderate cost of the steel studded 


non-skid type of 
CLINCHER 


PENNSYLVAN TIRES 


White for our newly published booklet “ Economical 
Winter Tire Service” 
above subjects are given in a clear and convincing 


Saving 


40% on 


in which the figures on the 


way 


PENNSYLVANIA RUBBER COMPANY 
JEANNETTE, PA. 


New York, 1741 Broadway 
Chicago, 1241 Michigan Avenue j 
Cleveland, 2134-6 East Ninth Street | 
Boston, 167 Oliver Street WwW 
San Francisco, 512 Mission Street 














$10 


TO 
INTRODUCE 





-e- 
ERIE CO. BANK BLDC. 


BUFFALO ELECTRIC VULCANIZER 


est vulcgnizer on the market at any price. Can be attached to any ordinary. electric light 
operated by a novice--can be set at any desired temperature - needs no watching whatever 
> degrees—can be left any length of time and no danger follow. 


SAVE TIME——SAVE PATIENCE 


uur own tire on a trip wherever you can connect with an ordinary © slectric light socket, 
st of a repair to but a few cents—you can vulanize either inner tube or outer casing | 

E lec tric Vulkcanizer 

our brochure on “How to Repair Tires s free—better still, accept our 

To introduce this remarkable Buffalo : lectric Vulcanizer we will send this 

attachment plug, rubber and 


Simplest and ! 
easily 
aS the heat will not vary 


SAVE MONEY 


Tou can re par ye 
and reduce the 
with the Buffalo 


FREE Send to-day for 


Introductory Offer. 


$ prepaid to any 


instrument complete with connecting cord 
address on receipt of $10.00 
r very Buffalo Electric Vulcanizer is 


Our Guarantee. ” every cent paid us will be cheerfully refunded 

BUFFALO ELECTRIC VULCANIZER CO., 122 Erie County Bank Bldg., Buffalo, N.Y. 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
in general, read the following SCIENTIFIC 
AMERICAN SUPPLEMENTS 


1112, 1384, 1481, 1622, 1610, 1434, 
Price 70 Cents by mail 


Order from your newsdealer or from 


MUNN & COMPANY, 361 Broadway, New York 


guaranteed to be exactly as represented 
write to-day. 









and 1° you want a complete text book on Solders 

and the art of Soldering, giving /ractical, 
working recipes and formule which can be 
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‘dirt or water, 


result 


| Cleveland, Ohio, hawe introduced a 


= 


other hand, the top of the float may, in 
some manner, strike the cover F of the 
float chamber, or the small ends of the 
levers DD may strike the bottom of the 
float chamber before the valve is closed, 

Sometimes the valve simply leaks, and 
has to be ground in with pumice stone, 


This is a somewhat delicate process, and 


requires keeping the stem B as near the 
center as possible while the grinding is 
being done. By unscrewing the cover P, 
one can generally tell where the trouble 
For example, if pressing down the 
stem B stops the dripping, it is evident 
that the trouble is in the float or its con- 


lies. 


nections 


A metal carbureter float such as shown 
in the cut may have a minute leak, 
through which gasoline gradually enterg 
and weights the float, so that it does not 
rise sufficiently to close the needle valve 
A at the proper gasoline level. Shaking 
the float will disclose the trouble. The 
remedy is to warm the float in a moderate 
oven until all the gasoline has evaporated 
out. While the drying out is in process, 
dip the float in warm water; the escape 
of bubbles will show where the leak ig, 
After the float is dried out, allow it to 
cool and carefully solder the leak. 

ooo —-——_—__ 

GETTING HOME WITH A BROKEN 

UNIVERSAL JOINT. 

All cars in which the rear axle is 
driven through bevel gears have a pro- 
peller shaft transmitting power from the 
engine or transmission gears to the bevel 
pinions and gear. This propeller shaft 
has a universal joint at one or both ends, 
and sometimes the pin or bolt through 
this joint breaks. The obvious expedient 
is to hunt up a temporary bolt of any 
sort which will go through, and usually 
this is the best that can be done. Some- 
times, however, not even an ordinary 
iron bolt is to be found, and in that case 
one may get along by making up a bun- 
die of fairly thick iron wire, such as 
telegraph wire. This bundle, as large as 
will collectively enter the hole, is bound 
securely at its ends, and the ends of the 
wires are then splayed out and turned 
over. Evidently cautious driving is re 
quired with such a makeshift, but it has 
been done successfully. 

oo ____ 
SUPPRESSING RATTLE IN BRAKES, MUD 
GUARDS, ETC. 

Most noises due to loose brake shoes 
and miscellaneous control members about 
the car are easily traced, and their cor- 
demands only a little time and 
common sense. Sometimes leather may 
be used to quiet a part that rattles. 
Sometimes a tension spring will do the 
Sometimes bearing pins wear 
loose in their holes, and the latter must 
be reamed and larger pins inserted. 
Sometimes the mud guards work loose. 
A somewhat troublesome problem is pre- 
sented by an aluminium mud guard which 
has cracked from vibration. It must be 
| braced and held by small bolts with large 
heads, rather than by too large bolts 
with small heads, as it is dangerous to 
put much strain on material so soft and 
brittle as aluminium. It is an excellent 
plan to use leather washers next to alu- 
minium mud guards, dash boards, etc., 
wherever bolts go through. 

———_+ oe _____ 
A NOVEL GASOLINE STRAINER. 

Most carbureter troubles are caused by 
which has found its way 
into the carbureter. When trouble of 
this kind occurs, the motor usually stops. 
The crank is turned a few times, and then 
|the carbureter is taken apart, with the 
that in reassembling, the parts 
fail to readjust themselves properly. 

In order to overcome this difficulty the 
Austro-American Separator Company of 
fun- 
nel which separates all water and dirt 
from gasoline. The separating is accom- 
plished by the use of two pockets, im 
which water and dirt accumulate on ac- 
count of their greater specific gravity, 
and by the use of two very fine, specially 
water-separating gauzes. Gasoe 
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than it will percolate through chamois 
skin. Furthermore, chamois skin does 
not efficiently separate water from gaso- 
line, automobile superstition to the con- 
trary notwithstanding. Water settles, 
peing heavier than gasoline. Hence the 
pressure of the inpouring gasoline forces 
the water through the skin, with the 
possible exception of a few drops left on 
Again, only one out of a hun. 
skins is thick enough 
some 


the surface. 
dred new chamois 
and uniform enough to 
water from gasoline; on the other 
gasoline runs through this kind of a skin 
yery slowly. 

The new automatic 
tioned prevents water from entering the 
carbureter, even if the gasoline tank is 
full of water and dirt. When a 
amount of water has accumulated in the} 
separator the gasoline line is automatic- 
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hand, 


men- 
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certain 
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and What Makes 
Them Go 








ally shut off, until the water is drained 
by opening a pet-cock at the bottom of 
the separator. Water being heavier than 
gasoline, will naturally settle to the bot- 
tom. Therefore, when the 
which is the lowest point in 
line tank, is opened, all the 
run out of the tank through the separa- 
tor, taking the dirt with it. As soon as 
the water has escaped, the 


pet-cock, 
the 
water 


gaso- 
will 


gasoline line 











is automatically opened. The motor 
start on the first turn of the crank 
downward into the 


wai} 
The 


gasoline flows sepa- 








and thence upward 
fine mesh wire 
Clogging of this 
gasoline 


rating chamber 
through an extremely 
gauze to the outlet 
gauze is impossible because the 
flows against gravity 
—_—_——- ewe — 
A NOVEL SPEED-CHANGING GEAR. 
(Concluded from page 58.) 
are two lugs which move in the spiral 








annular grooves in the member < A 
twist of the conical sleeve S by means of 





parallel with the shaft and will permit 
the pawls to engage in the ratchet wheels 
or will prevent the pawls from thus en-| 
gaging. The shaft transmits the power | 
through a rigid pin to the ratchet wheel, 
by which it is in turn transmitted to the 
four pawls. From the pawls the power is 
transmitted through the lugs located on 
the hub of each pawl, or through the 


the levers a will cause them to era 

















disk to which the pawls are attached, to 
the gear. When the gear is the driver | 
and the shaft is the follower, the power 
is transmitted in the reverse order 


“O” Tonneauette 





The clutch E is operated when it is de- 
sired to drive the countershaft through 
the gear A, but when it is desired to 
drive the rear axle shaft directly from 
the engine shaft without going through 
the countershaft, the clutch F can be 
operated. The lower view illustrates this. 
The line x, the dividing line of the shafts, 

















lies inside of the disk b, so that the 
shaft can never get out of line. The hub 
of the disk b is keyed to the driving 


shaft by the pin f, so that b always turns 
with the driving shaft The ratchet 
wheel d is keyed to the driven shaft at 
é€. The disk } forms a part of a casing 
which holds the pawls p. When 
pawls are in mesh with the ratchet wheel 


these 


d, the rear axle shaft wili be directly 
and rigidly connected with the engine 
shaft. 

When the engine shaft and rear axle 


shaft are direct connected, the counter- 














shaft and none of the gears are running; 


all the clutches except F are out; and 


“OQ” Sportabout (Double 


Rumble) 





the wheels A, B, C, and D are loose upon 
their shafts. Any number of gears can 
be used and therefore any number of 
Speeds obtained 

The device furnishes a positive drive 
With no chance of slippage, without lost 
Motion and with inappreciable wear be- 
Cause the gears run in oil. There is no 
possibility of stripping becaus? the gears 


are always in mesh. The pawls in the 














opinion of Prof. Williston are bogie 
M strength and reliability to gea teeth 
48 @ means of transmitting power,” and 
transmit the load “more nearly in direct 
Compression than is the case with gear 
teeth.” The conical sleeve is about as 
Simple a dise: caging and engaging meclhi- 
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cars with the most good qualities are the easiest and 


KNOX MODEL “M” 
SPECIFICATIONS 
BODY, stra made from steel and 
aluminun 
COLOR, aute gray, royal 


ght line design, 
blue, brewster green 


armine 
UPHOLSTERY, bes - anal hand buffed leather, 








in fo! ‘owing colors: Gr black, red 
MUTOR, Knox water ed three point susper 
s 4 cylinders, h bore, 5i¢-inch stroke 
made with detachable is, Valves in the head 
POWER, 5-.35 < A.M. standard 
ny ee tive Mercedes type 
wrewar 





incased in fly whee 


fitted with nserts 

DRIVE, thr hevel gear and side cha 

IGNITION p spark, two complete sys 
high tension magneto, vibrating coll and timer, t 
sets of pln 

WH re BASE, 197 inche 

rR 

Ww HEELS 36-in ch Schw arts make with interlocked 

"RNs Fisk Demountable, Marsh or Standard 
‘ 

Lt BRiF ATION, De Dion system. 


EQUIPMENT, artifich tosh 








cloth: top, s , , 
lens head! i poe rack, » e of 
side and ta extra rim, tire repair kit 
pump, tire r, jack and full set of 
tools. 
KNOX MODEL “oO” 
SPECIFICATIOBS 

BODY, designed atest approved lines, made 
from steel and alum " 

COLOR, auto gray, royal blue, brewster gree 
carmine 

POWER PLANT, Knox up nstraction three 


po - : suspensior 

TOR, Kne x water cooled, 4-cylinder, 4 7-84 5-4 
inc es made with detachable heads, valves the 
head 


POWER, 38.02% H. P., A.L.A.M. standar 





TRANSMISSION, selective type slidin, 
hree forward speeds and reverse 
peer three p asec ly-whee 





. ng in oil, 
Di i E, straight | line chat { ‘thro mug h 
GNITION, jue np spark, two complete syste 
magneto and dry « 
CARBL RETER, a wnat 
4 BASE, 114 inches; front 
nder radiator. 
TREAD, 56 inches. 
TIRES, 34 x 4 inches. 
RIMS, Fisk Demountable, 
Clincher 
LUBRICATION, De Dion system, 
BRAKES, both 
rums, servic 
hand lever 
SPEED, 60 miles with 3 & 
EQU IPMENT, artificia’ 
“th seats, side curtains and storm 
rror lens headlights, generator, square 
ai! lights, fibre mat, extra rim, tire repair kit 
pump, tire carrier, tire cover, jack and f set 





axle direct 


Marst r Standa 


1 gear ratio 
leather top covering 
front, s-inch 





THE KNOX 
POWER PLANT 


The Power Plant is the heart 


of the automobile and should be 
the first point to be considered 
by the purchaser in the selection 
of a satisfactory automobile. 
The motor car with a perfect 
power plant, although poorly de 
signed otherwise, will give good 
service some of the time, while 
the car equipped with a power 
plant that proves a failure, can 
not be depended upon at any 
time, and is a continued source 
of trouble, and no matter how 


perfect the car may be otherwise, 





it must have a power plant to 
run at all 

1909 Knox Models not only are 
perfect in design, equipment and 
tinish, but they have this first 
and most important step toward | 
the perfect automobile, a POWER 
PLANT that has proved to be 
the most efficient and satisfa: 
tors and its ability ha be 
demonstrated fully in contests of 
1908 

In Hill Climbs, Speed Contests, | 


long distance 


tests, having defeated 165 cars 
including every well known make, 
regardless of power or selling 
price, and last but not least, 
rHEY ARE WINNERS OF CUS 
POMERS 

The Knox Models “O” and “M’ 
ears combine the very latest 
ideas : 

Unit construction. 

Three point suspension 

Reliable and economical 
cating system; no smoke or od 
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heads with va 
without cage 
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detachable 
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possibl« by slar 


plant 


/ Three 
inserts 
Accessibility f 
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Doublk vst 


plate lutch 
encased fl 


sell 


Write for Catalogue ‘‘B.’’ 


KNOX AUTOMOBILE CO., 


Member A. 1. 


A, M. 


Springfield, Mass. 


races and endurance | 


anism as can be imagined 
moreover, can be 
tions, 


The clutch, 


operated in all posi- 
which is not the case with sliding 
gear Any clutch 
ated regardless of the 
other clutches, so that it is 
to pass 


devices can be oper 
the 


unnecessary 


position of 


progressively from low speed 
through the intermediate to high speed. 
One hand 


operate all 


lever only is 


The 


required to 


gears dotted lines in 


Fig. 1 indicate shafts leading to hand 
and foot levers. The hand lever operates 
clutches E and F in Fig. 1, which it will 
be noticed face each other, thereby caus- 


E to be thrown in 
clutch F is 
the spiral 
direction It 


ing pawl K of clutch 
at the 


cut 


Same time pawl on 
this 


the same 


out In 

grooves run in 
is possible to connect the 
of clutches E and F to 
lever, and operate 


position 
small cranks 
the same hand 
both clutches with one 
movement of hand 


lever, thus throwing 


the power from the direct drive to the 
countershaft or from the countershaft 
to the direct drive as desired. The low 
and intermediate gears are operated by 
foot levers. The low gear has an auto- 
matic reversible clutch If power is 


stronger to go forward, the forward pawl 
and if the 
backward, the backward 
gage For example If 
ing down bill 
on the low gear forward. 


will engage, power is stronger 


pawl will en- 


a car is coast- 


and the engine is working 


the speed of the 


car is greater against the low gear and 


acts as a brake 





RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
HEAD-COVERING W BERNSTEIN 
York, N. Y The object of thi 
to provide a 
children 
and 
of the cove 
service 


New 
invention is 
and 
head 
cleaning 
long 
covering in a 


head ering for infants 


arranged to properly fit the 


to allow convenient washing and 
with a 
and to maintain the 


tidy condition 


ring view to insure 


neat and 
ERlectrical Devices, 

COMBINED FUSE-PLUG AND CIRCUIT 

CLOSER F. | VINDEMORE, Fair wr Bw. 2 


Means provide in this case for closing one 
electric circuit of high potential, by the op 
eration of an electromagnet energized upon 
the closing of a second circuit preferably of 
low potential, and more particularly to cer 
tain improvements, whereby the circuit closer 


is combined with the fuse plug, and the two 
supported upon a single base 
Of Interest to Farmers, 

BEET-TOPPING MACHINI J. N. Hanna 
nd D. K. WauecH. Ordway, Colo. Swiveled 
olters are placed at opposite ends of the 
apparatus and in advance of the guard wheels 
on the tapping mechanism to cut off tops and 
trash and assist in guiding the wheeled truck; 
shovels are arranged having landsides to 
throw the tops, ets eut by the colters to the 
outside of the topping mechanism Means 
provide for taking the weight from the wheels 
as the guard passes over a high beet top and 
thus prevent the wheels from striking the 
beet, which avoids breaking the high tops A 
mold-board cutter forward of the colters re 
moves to one side all rank tops standing up 
right 

DEVIC! FOR SUPPORTING AND AD 
JUSTING THE CONCAVE Ot \ GRAIN 
THRESHER P. Haster, El Paso, Wis. The 
thresher affords inexpensive and convenient 
means f reliably supporting the toothed con 
t ft ! ne i ! inti: upright 

itior i toothed cylinder 

f, and th wedy outward rock 

ing adjustm t f the onca ve e ma 
hin running at full peed, thereby 
facilitating the tightening of loose teeth ther 
on or replacing a broken one, as occasion 
may require 


Of General Interest, 


EXTENSIBLE PICTURE-FRAME C. Van 
Der Boom, Platt Ss. D rhe object here | 
to produce i frame which can b ! ted 
1 t he I i 
4 i imi 

! i 
i d to 
ig a sup 
ime in such 
est upon a sup 
dinal axis in a vertical 
lon 
IF. SoONNENPELD and R. Fisner, 


Oe The bottle has a_ valve 
ed discharge nozzle carried by th 

i communicating within the 1 \ \ i 

ibe extending substantially to | tom 

of the bottle In combinatio th this form 

a stopper having a_ valve t d passage 

therethroug employed, t ! for op 
erating t ilve bein 

stopper mt ot imnnet ited iccl 
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| BRUSH RUNABOUT CO., 45 Baltimore Avenue, Detroit, Mich. 


$500 BRUSH RUNABOUT 


ALANSON P. BRUSH 
designer of the Single Cylinder Cadillac 


Designed by 


A car of simple design, built well— 
Not a complicated design built cheaply 


Speed up to thirty miles per hour ; goes twenty five miles per gallon of gasoline. 
Vertical motor and other mechanism under hood—a marvel of accessibility. 
W onderful hill climber 
fortable, lively, handsome, almost noiseless, almost vibrationless and rides like a 


Solid tires $500. Pneumatic tires $550. 


goes anyw here Ww heels Ww ill go. I urable, certain, com- 


b aby carriage 
More runabouts of Brush’s design are running than of any other designer in 
Our records include the winning of endurance runs, hill climbs, the 
continent, the climbing of Pike’s Peak, the adoption of the Brush 


by the United States Post Office, and above all the testimony of users. 


the world 


trip across the 


Write for catalog and name of nearest dealer 





The Most Remarkable 
Motor In The World 











NEW 4-CYLINDER BALL-AND-ROLLER BEARING 


| The only motor in the world in whk h every bearing 1s either ball or roller bearing, 
which absolutely insures against “burning out” and at the same time provides for the greatest 
efhicienc y in power dev elopment 
This wonderful motor delivers the power direct from the crank shaft to the driving wheels 
without either gears or jack-shaft, here done for the first time in the history of the automobile. 
There are numerous other distinctive and practical features in this marvelous motor which 
together with the famous Holsman constructions places foremost in the ranks of the auto industry 


ae [he = 
HOLSMAN 


The Car That Goes Anywhere 





The Holsman will go where no other automobile of equal horse power can go—it travels 
with satisfactory ease the City Boulevards and the Worst Country Roads. 

Its high wheels travel all roads because all roads are made to be travelled by high wheels. 

It will climb any hill—go through deep mud, ruts, sand, snow or slush— its high clearance 
clears rocks, ridges and stumps—solid rubber tires—no tire troubles or expense—no differential 
gears, friction clutches, water tanks, etc. 

It is the simplest, easiest and most inexpensive vehicle to operate. 


Up-keep Under 10 Cents a Day. Operation Under 1 Cent a Mile. 


The Holsman is built by the oldest and largest manufacturers of high-wheeled auto- 
mobiles in the world. 


EVERY PART OF EVERY MACHINE GUARANTEED 


Write for interesting booklet showing photographs and giving full descriptions of this 
wonderful motor and some of the vehicles in which we have already installed it. 


THE HOLSMAN AUTOMOBILE COMPANY 
326 Monadnock Block CHICAGO, ILL. 
Standard Manufacturers A. M. C. M. A. 
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one reverse Wheel 
er Me ler Two-cylinder, hori- 
zontal, d posed, offset motor Chain 


drive, 12-14! 


heir’ 
verucal, shaft 


Standard Manufacturers 


256-257 Broadway 
new York 


20 MODELS 


tor Vehicles constitute the most complete line of motor conveyances built. 


for every conceivable purpose. Vehicles for physicians, professional and business men, 
manufacturers and merchants, travelling men and solicitors, express, telephone and 
wiblic service corporations, farmers, dairymen, stockmen, etc., and—the family. 


McIntyre 


anywhere 


Solid rubber tires 


Intvre. First cost, small; upkeep minal, A McIntyre 
ver models from 5475.00 For ssseneer, SO00.00 up. 


ehicles. Full line of op« ! covered commercial cars. 


planetary transmission, 


16-18 H. P. Four-cylinder, 
frive 20-22 H. P. 28-30 H. P. 
Write to-day for Catalog 68 


W. H. McINTYRE CO. 


; 
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we. 


- J 
AUBURN, INDIANA 


1730 Grand Avenue 


Kansas City, Mo. rillia, Ont. 


A car 


High Wheel Motor Vehicles will go 


an automobile will and many places 


they will not. Will g0 through sand, mud and 
snow. Climb hills, get you where you want 
to go, In all weathers, on all roads. 


eliminate tire troubles. 
There are no punctures nor blow-outs with a 
for every purse. Two- 


One, two and three 





Tudhope-Mclntyre Co. 




















RELIANCE MOTOR 
TRUCK CO 





for delivering merchandise \ 
cheaper, quicker and more effect- 











Detroit, Mich., Oct. 5th, 08 

THE RELIANCE MOTOR TRUCK CO., 
Detroit, Mich. 

Gentlemen : 

In regard to the 45 h.p. Reliance Motor Truck 
that we bought from you, and which we have 
used daily since the purchase, would say that this 
truck is handling our freight and city deliveries 
at a cost of two cents per cwt., figuring twenty 
per cent. per annum depreciation on the truck 
and all other expenses connected therewith. 

This is against delivery by horses and wagons 
of from six to eight cents per cwt. The cost, 
therefore, by automobile is about one-third of 
what it would be with horses and teams. 

Would say in this connection that we are very 
much pleased with our deliveries, as we make 
them in such quick time. 










methods. 


Write for our catalog. 
It contains valuable 
information. 


RELIANCE MOTOR 
TRUCK COMPANY 

180 Washington St. 
Owosso, Mich., U.S.A. 





















































Pioneers in building 
Heavy Gasoline 
Motor Trucks 


Yours truly, 
HAMMOND, STANDISH & CO. 
(Signed) T. W. TALIAFERRO, Vice President. 
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passage permits withdrawal Brooder or foster mother for chickens, BR 


, dentally web ng 02 =] ‘ ad ? — Miller * 
after the. ! is inverted of that part of Bw, Yas, la | paian, \plcam, Lan, Broom holder, E. M. Gildemeister.. 
the content the bottle which is not forced Brush, L, O. Ekrem 
rough Brush, A. R. Wiens 

out throug shear SAR Brush, dusting, J. H. Channon 
Buckle, D. de Lancey 
Bung extractor, T. Thornburg 
Burglar alarm, J. Wells 





he first-named passage by 


—~ pressure of 








Heating and Lighting. Burial receptacle, J. H. Todd OOS 
‘ oRINY . . . . Burner, Il. F. Zimmerman OS 
FURNACI ATTACHMENT FP. L. Wat M h | f th t h ¥ Butter, manufacture of, J. V. M. Risberg. 908 
sow. Leeds, England The object of this in ec anica engineers O au ori y W OC Button setting machine, D. A. Carpenter PON, Of 
SON, . ; provide an apparatus, arranged é : - Button setting machine, C. Wooster 9,047 
vention 15 » proviue « eo a RIDE. + h ~ > > h > P > le t r | Cabinet, I. H. Athey + DOK 820 
for cooling the clinkers, cinders, or like hot ave inspected t eS re mier p an and O )- Calculating machine, W. R jonham. 908,751 
terial discharged from the furnace, for re . Calliope, pneumatic, 8. V. Day : B05, 908 
materlé cass é ; : rn _T ale Cam wheel, adjustable, G. H. Mallam ON, 7M) 
covering the heat containe d in the hot ma served its shop practice have declared the Camera film pack holder, A. H. Wright O08 551 
terial by heating air, and for forcing the Car ey endl center bearing, railway, J coe 
heated air | the fire box of the furnace, to Car antifriction side bearing, railway, J. F 
I O'Connor 900,107 


complete combustion of the fuel burn 
ar, ballast plow, H. 8S. Hart G08 461 

ar coupling, C. A. Dunn Os, 762 
ar coupling, mine, T. C, Nation POS SSO 
‘ar door fastener, F. 0. Doblin 908 42 
ar draft rigging, 1 I Barber SOS, 0506 
ar, dump, 8. Otis HOS 489 
ar grain door, railway, M. Paulsen oO,111 
, hand, M. B. Lioyd 908, TS 
ar, push, G. CC, Wortman GON 
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der in this invention has a working piston in 
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means in con tion with the piston for mov ‘ " ” i ) 
r side stake, W. 8. Atwood 200,128 
= ee ie ore ee Th Q l ty ¢ ‘ar “war Db. W. Meacham hos 
to cut down fur ipp! when the piston is e ua 1 ar ar wheel, I. J. Garrison GOS 6 
i} { team pressure in one direc ‘ar wheel, mine, Parks & Davis wo, 112 
removes ars or other vehicles, antifriction bearing 
tion, and tending mo the piston Z for railway, J. F. O'Connor 909,108 
‘ DI t directior gainst th team o6 ar e >A a ‘ Cars, ete., self-locking sea! for, I. C. Reesor 908,800 
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pressure, a 6=6meens ng er . | Cart, folding, F. G. Lyons 908 4 
sreh t yossible to maintain desired - 9 Carton filling machine, J. B. Fallon, J: 08,457 
wher 4 — cellence. {Carving machine, M A. Cuming fous 844 
boiler press within certain limits Cast-off. J. F. Mollos 908 490 
Casting, H. D. Zebrbacl HOS, S28 
- Cattle guard, J. MeCluskey OS GOO 
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Legal Notices While possibly more features of advanced | Cellulose "solutions," production of, Ha Cr 


design are found in the Premier than in any 


| Pp A T E N 2 S other of the leading American cars, you may 


INVENTORS are invited to communicate with be assured that they are mechanically correct. 
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625 F street, Washington, D. C., in regard 
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Churn, W. W. Bland 200.004 
Churning apparatus, White & Jarvis GOs S24 
Cigars, packing Singley os 800 
( 
( 
‘ 
( 
( 
( 
( 
‘ 
( 


lamp. See 
lamp, O. I 
lip, F. BR 
lock, E. A. Bazzett 90S 258 
lock dial, R. V. Longtine OS. TSG 
lock lockwork, striking, ¢ M. Gearing OOS, 767 


i sien atbai tom Pate Trade- r« 
We undertake all Patent, Trade-Mark and lock, time registering, J. & A. De OOS.971 
oth, gummed, E. G ang Y0s,780 


o igh ?ractice, both before the Paten Ira ; ate > a mae a > P 
Searvtshe Fraction, both before the Pasens Premier its prominence as a simple, reliable ci Rin ltee" acecten™ pein i 


tles for bandling Infringement and cther suits in and durable car. lothes drier, W. 8. Mocgan 


‘ : 
Federal and State jurisdictions Clothes line reel 4 Woitynek 
Clothes pounder, R. H, Standing 
‘ 
( 








A Free Upiaion as to the probable patenta- 
bility of an invention will be readily given to any lutch, et¢ electrical, A. I Steckel HOS. TOT 
* 7 oal cutting machines, dust preventive at 


inventor furnishing us with a model or sketch and bd chmen " oot OS. G28 
if the device in question All Premier Motor Mfg. Co. R. M. Owen & Co. = ..., von ly et aetane } S. Ellett Ss 45 


































































a brief description ( 
communications are strictly confidential Our I di li I d Distributors Cock, “ei W. G. Westwater 908 v7 
Hand-Book on Patents will be sent free on ndianapous, ind. East, North and Northwest ‘ lla patble Scnciet, A Kaaba ooa:781 
request. Collar, shirt, ¢ Ryan 90s 502 
Every patent secured through us receives | ‘ ollecting gud oftarering apparatus, saute ae 
s * . a s c t OS DAL 
special notice in the Scientific American, Gua nEnee m iéck. ke pate S35. Stolen = 601 
Ours isthe Oldest agency for securing patents; y Combined table, J. L. Nail 008,487 
s established over sixty years ago ny . " oo < + £ ae a Concentrating apparatus, M. E. Darrow 908 066 
ee . trat tat Ww Dodd 7 
Concentrating table G ould 908,758 
Concrete construction for piers and docks 
MUNN & CO., 361 Broadway, New York cciiemnamAdemnaean’ ue. ienanene 08.783 
| Branch Office, 625 F St., Washington, D. C, |Conerete floor construction, reinforced, W 
y — sabriel 908,658 
' —— Ss ; Gabri 
=, f Concrete manhole cover, reinforced, J. P 
_ i — | Rogers 908 SOG 
1 : " ‘. | Condenser, J. 8S. Stone GOs 814 
INDEX OF INVENTIONS |Genrapes. seigntie, Ga; adil (5:5; Sones 
Gustavsen 908 ROY 
For which Letters Patent of the | Conveyers, machine for making helicoid or 
United States were Issued | Cooxer, steam, 8 “Ty. Finch 
for the Week Ending per PA lige ar gee 
ooling structure i vepfet 
January 5, 1909, Cork, E. Tugeudreich 
2 Corset, V. E. Mact 
AND BEACH BEARING THAT DATE meee, ERO re Corset clasp fastener, C. F. Plummer 
5 t f f th “ae Ps Cotton boll gatherer, J. F. Appleby 
see note at end of list about copies of these patents. 7 « - Cotton compress machinery, Jones & Vincent 
= = iannsiinamaia —— Lambert “30 $1,250 Cotton picking finger, J. I Appleby { 
Cotton seeds, etc., apparatus f ‘ ng, I 
Abdominal ipporter and suspensor I | C. Bulkley 008,443 
Zuckrieze| Crank and yoke connection, F. C, Olt YON C00 
Acetylene burner A. Bra Crate, J. M. Enyart 908, O83 é 
Acid, making sulphuric, H. Peterset } Crate, collapsible, Forkner & Milum 908 O88 
Advertising appa 1 Ww i; Gill Cream bowl cover, ¥ , tarro. 909 On 
Advertising automator Db. tf Brow! | Crib, Philia & Booker oov,1138 
P Advertising device, Salter & Hutchinsor ca 7 |Cruteh attachment, J. W. Ricks 909,129 
Aeronautic apparatus, ¢ A. Met f | Cue chalker, automatic, W. F. Clayton, Jr. 908,956 
Agricultural implement, A. ¢ Anders e conomica u omo 1 e Cuff holder, C. P. Clark 908,745 
aa brake att ment r. J. Crawford Cultivator, P. Lochtin OOS S74 
Alr compressor automat governor, ¢ N ‘ ° « Cultivator, celery, W. I Bonney 908,645 
sip Dd 908, 692 NE. thing, and one thing only, makes possible the manufacture of the Lambert Curtain or shade fixture, adjustable, A. A 
Alt lock, Japp %OS SOG PF - ‘ Smith . 908 810 
Alfalfa grinder, T. Ponsar 908,801 Car at a cost permitting us to sell it at the low price we do. Curtain stretcher, C. W. Ballou 908, 640 
Alkali metal amalgams, apparatus for decon Cutter guard, A. Rasmussen 900,116 
t sing, t arrie J VO8 545 ° ° . ° . ° * ° 4 tter head, G. Roussell 000,025, 900,122 
' Animal cleaping apparatus, ©. iiammer.... 908-991 This one thing is the simple Lambert Friction Drive transmission of ()!\0" ciiiveuhie ‘speed gearing, mown 
Annealing box  s Campbell 908.049 . Oo - . . . ‘ . “+ . . . ang OS, SRS 
Ambealing furnace, J. C. Swindel son go2 | Which the Scientific American has said: ‘‘ The simplicity of this device is as great as its pentai piate, E. Telle 900'038 
Ash receptack \ Eichler 909,070 ° e . ° P . . vy ° ” Dental plate and manufacturing the same 
Automobile, J. L. Fay 909,073 | antiquity. Its cost of maintenance is extremely low, while its reliability is very great. B. Telle 908,626 
Automobiles and other vehicles, safety fen : ; bt ie Dental plates, attaching teeth to, E. Telle. 908,627 
pa agate r. Boise a a The cost of producing this most efficient (proven) transmission is so much lower 3° and collection seceptacte, J. Hast 
ae eee: SEEEEEERNS SOUEOET oe than the cost of amy type of the complicated gear transmission that we can—and do— })'*». oe one and 
Bag sea), E rooks : : . . Disinfectors, interfor container © drip, Z 
aot ‘ ut more real automobile worth into every Lambert Car than the manufacturer of amy °°)! °°S)"S. sg: ee on tn 
; mill, R. Beneke 3. Shole 08 
fandage support M. Cooke — . Display ra BH. B. ¢ id 908 48 
3 Sl Geaaitactinn. mated. 3. ti. Georn gear-transmission car can give for the same money. Door check, Mi. 3. Fiyn O74 
t Barrel stand, Kk. Dumesnil { 76 ain = a “ Door unger, ¢ 4. Swineford 000 056 
Marrels, machine for cutting head linings - The Lambert Car—each of our six models—has a full dollar's worth of power, | Poo ustable, Vs A. Ti 08,816 
or, L Williams 909,045 ip. : A. door erris O08, N49 
Bath-tub trap and outlet construction, J. I __ | speed, endurance, style and finish for every dollar of the price—and more too, if judged Poor Kreutzer & Jones 908,581 
Re Eichenlaub 908,651 5 _ Door operating mechanism, dumping, F. Sea 
Paring, ball, G. O. Leopold 908,872 , “ ~~ = = berg 908 50D 
Betting, WW. Vine p “s.s72 | by ordinary standards. Each Lambert model, from the $800 Runabout Model A-1 Rk ae eae aoe. 508 
sods, gate for urm 908,90 : . = ° “° —— — | Double b }. Williamson QOS, SZ 
eee” ote tes. B.S A. Tharm ~s.4 Tup to the big roomy 7 passenger Lambert at $2,000, is a positive leader in its class— [pol ih oy ya S08, noe 
Reer tapping device. P ; 908.447 . “ ” Drawbridge, M. Waddell 908.71 
ge hee “447 [the choice of people who “ find out before they buy. Dredae, cola, Hi. J. Clark pom ag 
Beverages, composition of matter for use in 7 a on P Dredge suction mouthpiece, H. J. Clark " ‘ 
ningePAting fermented, M. Wallerste 908,630 We want you to “find out.” Let us tell you more about the Lambert. Write Dress form. C. A. Ufford 
~ er shocking ttachment, W Hi. Perris 90S, 605 . ‘ wri ) towlands wit t 
beget, temporary, L. M. Morden 908,596 to 908,508 for catalogue. Address, Buckeye Mfg. Co., 1814 Columbus Avenue, Anderson, Indiana, Prinking cup, ©. ©. Sprinkle 908,708 
4 Sharpening apparatus. | esiie 909,08 vm fo sin, aut t . wos “ 
Block mold, H Smee O08. 944 Duplicating machine ‘ 
nae gage, vn ple, B. D. Stevens 908.513 ter ald 
“wer, H. ©. Kef steir 908.574 Dust extractor, port 
Boller feed w ‘ ‘ 908.202 
ate apparatus for treating y 4 r 
M. Miller 909.008 Dye and math 1 908 O80 
‘ Boiler feeding A N . ead > Egg case f os G22 
rg ratus, I Nash 909,013 =5 ~ 
Boller furnace, I. H. MeGiehan : 908.879 Egg crate eae 
4 i ler, superhea te J Cc Parker 908, S82 Ele os SOO 
' Roltin tube cleaner nozzle, R. W. Hamann. 908,565 :; Pvt Pkestent 
f Box . machin A. H. MeCutchan 908, 486 eos sa’ 108,748 
i *, Key, ‘ Elliott 908 456 I t f scillating S. Brown, 
i Rook Making 1 ine, Walstead & Moe 900,130 _ 908 725, 908,726 
ok-strap hand H. Backstrom 908,438 Electr machine brush, dynamo, B. T. Mug 08,485 
Bottle, F.C. Turne: 908, 822 Ele ic machine, dynamo, BE. T. Mug G08 484 
Bottle, non-ret ble Whiting 908.718 Electric machine electric current governo 
Bottle rinsing . 5 Cnet 908.446 dynamo, Rosenbaum & Vogibut 10, 120 
hottle stoppering max attachment. M : Electric machine of the inclosed type I 
H. Mulkey eo . 908.688 | mo, C. E. Lord » mols 
Box, J. A. Liebler 908,784 E motor, J. Burke “ 7 
Box, T. LM rg 909.009 Kl » railway signal, C. H. Smitt 908, 80 
Bracelet, B. L. Anderson 908 931 1 signal bell, H. W. Eden 08.848 
Brake shoe, J. F. Norma 909,015 “Na , ; |E > switch, rotary snap, C. G. Perkins 908,004 
ridges, pillars c., compressive and ten Model 19--$1,750 4 ! | Electrical connector, G. A. Sebrele 09,000 
Bri Sile bar for Ww. | ubbecke 908,587 - piece al beating apparatus, KB L. vy Dol 
mquets, treating, B. Wagner... 908.912 . sen ... eee esiabenes ; 908,712 
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FACTORY OF THE GARFORD MFG. CO., ELYRIA, OHIO—Built KAHN SYSTEM 
A. Kahn and J. Milton Dyer, Architects, Vinton Co., Contr. 


This Factory Cannot Burn 


Built KAHN SYSTEM REINFORCED CONCRETE, there is nothing about it that can burn— 
except the contents. It is enduring grows stronger with age, assuring permanency without 
expense of repairs. 





ERE are a few of the large automobile companies who have 





ge Cee iy N.Y used KAHN SYSTEM REINFORCED CONCRETE 
Chalmers Detroit Motor Co., Detroit, Mich in the construction of factories and garages. _If you are goi 
es mone Dew . Reval Mich to build ask any of them for an opinion of KAHN SYS 
Stoddard-Dayton Co., Dayton, Ohio @ What KAHN SYSTEM has done for them will be a profit. 
Garford Manufacturing Co., Elyria, Ohio able illustration of what it can do for you in the erection of 
yw Motor W orks, Lansing, Mich, | Factory, Store, Warehouse, Office, Apartment and Public Build. 
utomobile Club of America, New York City  < 
JOHN DOWNEY Boldt Brothers Garage, New York City ings, Hotels, Hospitals, Reservoirs, Tunnels, Sewers, etc. 
k Winton Garage, Cleveland, Ohio ; @ KAHN SYSTEM brings you an experience in the actual 
Palmer & Singer Garage, New York City building of many structures— similar to the one you are planning 


FIREPROOF CONSTRUCTION CO |. Fisher Garage, Indianapolis, Ind ; 
— en ee —with an organization built up to apply this experience to 


proht—an organization backed by a $1,200,000 company and a record of successful results neers i 

’ ‘ Ties : retem > country. (More than 2,000 structures in the United States, including some 40 government bui ding.) 

Clinton es soo System used | @ KAHN SYSTEM SPECIALTIES : Kahn Trussed Bars; Hy-Rib Sheathing, Rib Metal, Rib Lath, 

thr mughout for floors and roofs, Cup Bars. These products each distinctly superior for its particular uses, are manufactured in our own 
The continuous bond of Clinton | shops, built especially for the purpose. Patented and used exclusively by us. 

. : . ; | @ Our organization of skilled engineers is at your service, either directly or to co-operate fully with your 

Electrically Welded Wire is the ONE | own architect. Write us and, if possible, submit design of the building you contemplate and we will mail 

best reinforcing for concrete. 


| you special catalogue covering the subject with suggestions and estimates. 


Send for book ‘‘Kahn System Achievements’’ and in knowing what the KAHN SYSTEM has done 
for others, learn what it can do for you. 
@ If you are interested in building an inexpensive fireproof garage, write us for our Hy-Rib Catalogue. 


TRUSSED CONCRETE STEEL CO. 


502 Trussed Concrete Building 
LONDON, ENGLAND DETROIT, MICH. TORONTO, CANADA 


7 
I 





LINTON WIRE CLOTH CoO. 


CLINTON MASS 








Fireproofing Department, Albert Oliver, 1 Madison Ave. N. Y. 























C il- Washington, Rosslyn Supply Co., Colorado Bldg. St. Louis, Hunkins-Willis Lime & Cement Co Parti- 
eI Chicago, Clinton Wire Cloth Co. 30 River St. San Francisco,t A, Norris, 835 Monad. Bidg ' 
| i Syracuse, %. Y., Paragon Plaster Co Seattle, L. A. Norris, 909 Alaska Bidg tions 
has Cleveland, &., Carl Horix, 428 Garfield Bidg Buffalo, M. J. Burke, 500 Prudential Bidz. 
a il = 
_ pe 
i) 





BOSCH 


MAGNETO 








24 yn System of the World It is part equipment 
‘ f t every great raking event the World ove: It 
the ignit t of all cars whose owngrs desire perfect ignition—with 
oo The pleasure of motoring is enhanced if you are fortified 
See that your 1909 car carries a Bosch Magneto with a hot or cold drink of this delicious, invigorating 


BOSCH MAGNETO COMPANY and sustaining food-dnnk. 
; 5 West 46th Street, NEW YORK 
i pies ay «ale Superior to tea or coffee, with no harmful after-eftects. A cupful, 


hot, upon retiring, induces refreshing sleep. Relished by all ages. 








Tw 


Composed of rich, creamy milk, and an extract of malted grains. 
Prepared instantly by simply dissolving the powder in hot or cold 


hy de 20 American Motor Car 
Builders Endorse 


Solar Lamps 


water. Also in Tablet form—ready to eat 












Because the most ex stive tests and trials have = 2 ° 
seven Solars to be t oi leans cinatiis Ask for HORLICK’S thus avoiding imitations 
Car builders are expert ; wledge is based 
on years of cumulative exper the lamp field, 
and when they equip their prod with Solar Lamps in 

ill others it isthe final w the consensus 





the acknowledgm« eriority 
Equip your old car with 
Solars. Specify Solar equipment for 
your 1909 car 
WRITE FOR Cae OG GREAT BRITAIN: Slough, Bucks, England 
BADGER BRASS MANUFACTURING co. CANADA: 26 St re oe aii 


TWO FACTORIES | 


HORLICK’S MALTED MILK CO. 


RACINE, WIS., U. S. A. 

















Lith Avenue & 37th Street, New York City Kenosha, Wis 
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mectrical ignition apparatus, J. “A. Torrens 
meet spark apparatus, E. ¢ Wileox 


slectrical 

ectrically trolled lock, W. H. Stevens 

Electricity 4 fixture for, G. H. Jones 

Electrolier, J. H. Thompson 

Blectroly tix slimes for the recovery of met 
als therefrom, treating, A. J. McNab 

Electroplat! g apparatus, ¢ G. Backus 

Elevator, ‘ ( Rittenhouse 

Emergency lock, L. R Hopton 

Engine. See Explosion engine 

Bngine, F. MeWe:, oo. see 

Engine, R. J. A. & J. N. Prince 

Engine carbu explosive, L 


i gas 


90S, 560 


Fosnot, 
908,764 


reter 








ne indicator, W. E. Jerauld 
= starter crank, explosive, F . V. Coen 
Rngine valve lifter, explosive, J. E. Gaylord 
Envelop, P M. Mac Kaskie ‘ 
Envelop, accounting, w. C, Hocking 
Evaporator, ¢ L. Schalitz , 
Excavating ene and conveying ma 
chine, P. J hull , a . 
biting mac a. Ga. . Hey dia 
| a rare engine, rotary, E. M. Weinat 
Explosive engine, 0. E. Barthel 
Explosive engine, Frayer & Howard 
Eyeglasses, B. Broughton ‘ 
Eyeleting machine, H. H. Eaton 
Eyeleting machine, G. Knight 
Fabric, woven pile, A. G. Robertson 
Fan blast regulator, O. Anderson 


Fan, traveling, F. B, Thilow 
Feed bag, A. Thiel 
Fence gate, ( D 

, wire, P. W. 
File, letter, J. J 
Fire alarm, G. P. Leonard 
Fire extinguisher, W. H. Banfil 
Fire kindler M. Sendlein 


Haldeman 
& W.M 
Dettwyler 


Dillon 











Fire lighter, automatic, 8. E, Gamble 

Firearm, H. B. Febiger 908 

Firearm, J. D. Pedersen 

Firearm, | D. Ely 

Fishing case, portable, W. H. Thorntor 

Flax felt, J. E. Lappen 

Flue expander, G. V. Putman 

Flue expander, J. P. High 

Fluid pressure, device for shutting off, E 
J. O'Malley 

Flushing tank, J. Heald 

Flushing tank, ¢ Willms 

Flushing tank, J. C. Stevick 

Fly trap, W. S. Wagner 

Flying machine or the like, mechanism for 
flexing the rudder of a, O. & Wright 

Frame construction, side, O. S. Pulliam 

Frame corve and fastener, W. Goodrow 

Frame corner fastener, G. W. Bowers 

Fruit seeder, f Lyman 

Furnace, Walker 

Furnace g mechanism, D. Bake 

Furnace pit, C. Smith 

Furnaces, apparatus for charging and 
distributing the stock in blast, W. C 
Mitchell 

Fuse, indicating, R. C. Cole 


Game apparatus, F. R. Cornwall 
Game apparatus, W. H. Maynard 
Game apparatus, I. J. J. Bruechert 


Garment, combination, E. J. Quigley 
Garment fastener, ¢ 4. Law 
Garment, lady's, A. W. Powell 
Garment stay, J. J. Laass 

Garter, L. 8S. Harvey 

Gas burner, J. Y. Parke 


Gas burner, electric lighting, H. L Saldwit 
Gas generator, acetylene, M. L. & G 


Rice 
Gas producer, J. A. Smitma 
Gas producer control, B. E Eldred 
Gas producer wind box, W. R. Miller 


Gases and separation of air into commercial 
oxygen and nitrogen apparatus for 
liquefaction of, G. A. Bobrick 

Gases, apparatus for treating distillation, L 
Wolf 

Gasket, 

Gate, J. W 

Gate actuating 


metallic, P. D. Shade 

Elliott : 
mechanism, R. R. Hage 

Gear or the like, diving, A. Neubert 

draw bar and yoke fastening for 

draft, G. O. Hammond 


Gearing, differential drive, N. M. Andersor 

Gearing, power transmission, H. D. Wil 
liams ee 

Gearing, variable speed, S. T. Lewis 


Generator See Gas generator 





Generator feeding device, acetylene, J. K 
Rush . 

Glass tiles, apparatus for manufacturing 
W. T. Nicholls 

Grain conveyer, pneumatic, W. F. Carlton 

Grain door, Van Camp & Van Camp 

Grain drill tooth, G. & M. Smith 

Grain treating apparatus, S. D. Bailey 

Gravity level, H. J. Carrigan 

Grinding machine, Ayer & Vose 

Guano distributer and cotton seed planter 
combined, C. W. Welsh 

Hair curler, S. & S. Goldner 

Hammer, pneumatic, Stocks & Webb 

Hammock, J. J. Maxwell 

Hand, artificial, A Nelson 


Harness, F. X. Schumaker 
Harvesting machine, W. Livtschak 
Hat and coat rack, E. L. Pitts 
Hat pin, M. Rosengarten 

Hay stacker, H. M. Underwood 
Head gate, J. R. Crabtree 

Hinge, W. C. Boswell 

Hog ringer, E. G. Burkhart 
Hoisting engine, C. Campbell 
Holdback, adjustable, J. W. Ward 
Hoof shears, G. B. De Arment 
Hook and eye, C. W. Breen 
Horse detaching device, J. F 
Hose coupling, C. E. Lepage 
Hose repairing plug, A. L. 
Hospital cup, H. J. Potter 
—— a and air molotening 


Williams 
Monaghan 


appare ey Ss 


amer 8.962, § 


Humidity in and air mois tening apparatus, 
. (Cramer . 
Medeecarton burner, Kittle & 
lee cutting machine, E. M. Cat 
Ignition device, E. M. Benford 
Illuminating device, A. W. Be ~uttell, 
Ink well, A. E. Carlson once 
Insetting mechanism, H. G. La Sor 


Harpham 
rd 


reissue 


Insulator, I High F > 
Internal combustion engine, C. W. Weiss 
Jar holding device H. W. Denny. B { 
Knitting machine, * circular rib, Hurley & 
_ . Barra eed ma da0.bse ‘ 908 
Knitting machine stop motion, circular, H 
Garant , 908 
Ladder and like apparatus, exercising, M. B 
each . 909, 
Lamp chimney heating ‘attachme nt, W. Poole 908, 
Lamp controlling apparatus, gas, G. Himmel 909 
Lamp and feeding tube connection and sup 
port, H. H. Eason ... 909 
Lamp, miner's safety, E. A. Hailwood 908, 
Lamps, decarbonizing filaments for inean 
descent, 1H Zerning .. 908 
Lemps, manufacture of glowing bodies of 


refractory metals for electri A. Led 


erer ee 

Lap grinding machines, oscillating mecha 
nism for P. Hedstrom 

Lathe struct F. Hardinge 

Laundry marking maine, T. J. Hume 


Lavatory plug and ns for operating the 
B. N. Mi 


a me . 
Leather" ‘belt apparatus for 





stretching 






and str: itening, M. H,. & C. G. Cook 
Leather belting. stretching and straighten- 
ing, M. H. & C. G. Cook 


Leather stretcher, F. J. : . 

Lift strap for recumbent patients, D. Curtin 

Light, combustible mixture for producing 
actinic, (. Bethge.... ee . ; 

Light fixtur: 4. C. Cooke .. . 

Linings, machine for making head, L. Y 
William-~ 

Linotype machine 


Ruppel 


liner, M. s. Miller. 
aut, eccentric, A. Broluska..... 
Locking hook, J. A. S. & J. Taylor, Jr 
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908,53 


908 


DOs, 


Os. 


908, 


90S 


908 


908.5 
908.5 
908 , 6 


909 
908.7 








SOR, 


908 


908.66 
908 , 67 


908, 
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This new line 


F. A. MILLER 
Ceneral Pass. Agent 
CHICACO 









ent time for men with limited 
new towns in the Dakotas, Montana, 
and Washington, along the PACIFIC COAST 
EXTENSION of the 


7 , 
ae 
- » 
= lwaukee & St. Paul 


is now opened as far west as Butte, Montana. 
Within the next year the entire line will be comple ‘ted and in 
~| | Operation to Seattle and ‘Tacoma, Washington. 

=) | Investigate the openings. 
«| | new country to engage In commercial or other lines while its 
%| | development is in its infancy, will be well repaid. 


DESCRIPTIVE BOOKS FREE 


BUSINESS CHANCES 
IN NEW TOWNS 


Would you make a business invest- 
ment in a prosperous new territory 
if you were sure of success? 

There are countless openings at the pres- 
capital in the 
Idaho, 


Chicago 
Railway 


The persons who locate in this 


CEO. A. BLAIR 
Ceneral Eastern Agent 
381 Broadway, NEW YORK 











| Exposed 
| Sides 
Protected 


The back aud 
side of this at- 
tractive Seattle 
building are fit 
Me 





919 











ing the example 
of others in th 8 
progressive « 
w 








Baillargeon Bidg., Seattle, Wash. Saunders & 
Lawton, Architects, Equipped with Mullins P 
Fire-proof Windows. 


the installation of 


FIRE-PROOF 
STORM-PROOF 
DUST-PROOF 


insurance rates that always follow 


Hq WINDOWS 





for their 

tire-baffling 

jows are en 

w no sol 

joints in fra rsash. They 
warp and are not 





affected in any way by heat contrac 
tion or expansion. 
Mullins Fire-proof Wind —— man- 






| }] tional Board of Fire Under write 
024 every window is inspected, appro 
and labeled with their off 




















494 Send for descriptive catalog 

Oxo rm 

= W. H. MULLINS COMPANY 

769 ||| 203 Franklin Street, - SALEM, OHIO 

50 = 

gso| RUBBER STAMP MAKING.— THIS! 
| article describes a simple method of making rubber 


462 | 8tamps with inex xpensive apparatus. A thoruughiy 
practical article written by an amateur who has had ex- 
| perience in rubber stamp making One tilustration, 
' Contained in SUPPLEMENT 1110. Price 10 cents. For 
! sale by Munn & Co. and all newsdealers. 
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Investigate by Writing 


For Our Free Book and Terms 









ADJUSTABLE 
SELF- ADJUSTING 


Absolute and positive 
protection to the pneu- 
matic tire, the automo- 
bile, and the automo- 
bilist, whether on coun- 
try road or city street, up hill or down hill, or 
on wet, slippery, sloping, clayey, rough, rocky, 
rutty, muddy, icy or sandy roads. 

Make automobiling safer, more comfortable and far less 
expensive. Save more than half the tire bill. Positively 
prevent punctures and with reasonable care make skidding 
and skidding accidents practically impossible. Add dignity 
to the equipment and thousands miles to the life of the 
tires. Indispensable to the safe and economical running of 
the automobile. Their value proved by time and text 
Thousands in use on all kinds of roads and all giving the 
very highest satisfaction 

FOR MOTORCYCLES : Woodworth Self-Adjusting 
Treads give perfect protection. No buckles or straps to 
catch side chains. 

Write us at once for 1909 catalog and full information. 


LEATHER TIRE GOODS CO., Newton Upper Falls, Mass. 
New York Store, 1662 Broadway 


A°65 Marine Engine for $45 













BLACK MOTOR 


Buggies for Service 


Get our interesting “Black Motor Buggy’ 
Book about the only motor buggies thai are 
good city or country road ‘mudders” and “hill 
climbers” and built for practical use No 
jarring—No biowups on tires—Speed 2 to 25 
miles an hour—Run W miles on one gallon o* 
gasoline—Safe—Reliable— Especially equip 
ped for professional use 10h rse power “Get 

ere” and “back again” every trip, and « 
time, worry and expense ight prices ond 
terms. Write for Book A. | 


BLACK MFG. co. 
124 E. Ohio St. Chicago, til. 


, 























NGINES 


|ROTARY PUMP: 
That's the condensed story of the “ Perfection.” | fheir Ori 4 rtant series of 
The highest quality marine engine ever sold at a} Papers & os Bp Be pump 
~ r s but a st dard ar Clie istratec 1 clear draw - 
low ~~ "1 a = nor fan ie it ndard | iy ‘ tion of various forms cf 
proven design t vat always ™ de - nps 3 illustrations. Contained m6 
livers the goods.\’ ‘Thousands ~ ' 10%, 1110, 121%. Price 1 cents 


service ale by Munn & Co. and all and all newsdealers. 


giving satisfactory 
Powerful, easy operating, clear 


at < y 1 t 10 | 
fywheel states The. slickest AEROPLANES and MOTORS 
finished engine ever put i i | Having bad many years’ experience | sl 
. | planes and Aeronautic Motors, | a: ‘ r equipped 


boat. 
2H. P. $45 Complete 
READY TO INSTALL 


Sold absolutely on the 


than any other constructor to supply you wilh @ iotor 

| machine of my own patented t y px ew b is a decid 
ed improvement over the Wright rarman types, 
since it har a~ greater degree of automati stability, cnd 
consequently is not so dangerous. A 





lownward plunge 
to earth. such as de moll shed the Wright aeroplane at 





Price possible becaus hs eu P ne! “a . Ft. Myer and cost the life of Lieut. Selfridge, would be 
for Catalogue showing 2 t« . 2 one to four cyl. impossibie with an aeroplane of my type. rite me fi 
at proportionate prices rices on a aeroplane guaranteed to fly; or onarelia 
THE CAILL E PE RF ROTION MOTOR CO, ight-w: L mutor for eriments 
1848 Yad Ave., Detroit, Mich. USTAVE Witi TKHEAD, BRIDGEPORT, ¢ 





Scientific American JANUARY 16, 1909. 
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I tive « underframe A s & | 
a7 Mi, 055 | | 
THE SHALER [7 pyre ag: 
Electric Vulcanizer ' er 4 
li keer ur auto 3US es 
{ g L. Ww. M 
mobi res in per +007 
; Wi M z ‘ 
fect hitior On -— - f “ is ‘ 
t ” twe { Se oS A won ) 
1 vl I wis 
thres e for H 
free t klet ‘ 108.8 
. iH i 
A. SHALER CO., Box J, Waupan, Wis. We ws 
\ sss 
M 1 uM. YN ‘ 8.0 7 eee 
iM ‘a WON S4T | 
—— = Mi 1 ws 8 
— , , " } & O78 | wat 
P M fe, I " ws.02 Unless your car has perfect 
h Pp; . + : : . } “ 1 es lubrication, your gasoline is used for 
e easure h i WH, 00K) | friction instead of miles and speed. 4 
ir . Moat ouster, A. 2 Warne mS, 714 The use of Vacuum MOBILOIL saves the wear of your i 
~ — ans : , and most of the money that goes for repairs. : 





f th j ~ A “= kelmeye 18,826 car, the waste of gasoline 
@) e up 2s \ Me | movement, W. F. Z wi, 126 Vacuum MOBILOIL is made in six different grades to suit the lubrication 


—_ Me SOCMIRG expences Ww. Hm. ¢ , tye of every automobile made. One of these grades is exactly adapted to 
























































































































M tie, B. C. M “ ‘ - i 
Met e, G. P. 1 WS.S1S the needs of your car. Its use is an investment that saves expense, ‘ 
: . I j 
is in M v ate nid It will end forever your lubrication troubles and ad rt y 
4 ) : 
‘ f g f to your pleasure and the life of your car. e. : 
R. Bayliss « 48,937 1% 
ee oo ee : : — Write for free booklet showing grade of MOBILOIL Say 
ine, G. | aie a : adapted to the use of every car Gives trac a 
. a ‘a ” 908.94 records to date, and money-saving motor hints. F 
‘ \ t t f Ss. M ie 
ct — VACUUM ! 
+r . Setnoode OSSD path 
M Ww. ¢ W Pus 22 “oe 
1 long cold ride the Mowe j ' ws.711 grt 
‘ ‘LOK IS will keep the Mowe este . e £ i, W sate oe oo - 
l nd refrest nt nice and . 1 MeTa = 
hot er than 24 hours 0S, 79S in barrels, ane in cans with patent pouring spout a 
j P * he if M I Ives 90S,S¢ is sold by dealers everywhere. Manufactured by = 
M i me 
a t lust t t will ' A. | WS, 402 i 
, + i iis . & peeceneecea. ~¥ VACUUM OIL CO., Rochester, N. Y. Oa: 
. p the i oi \ H. Hu 8,768 . 
) vtltIn eve ecepta os e = ——————————— 
é Phat 1 s real Bf 5, 5be RS 
omf . , ' when > - ! - WwW \ i t meu > 
t g WIS, 47 
r yelocehaaee |e YR Hoagland w= | The ol kit 3-CYLINDER TOURING CAR 
} N L. A. &§ yO, » 
Dia 1 : - - , wD. OBS = ¢ . , 
; Che CALORIS is the on tee . ao is equipped with the Atlas 2-Cycle Simple, Flexible, 
i th {thermal bottle, Ore Cc. 0. M ‘ sivascs Cyaue Efficient, Indestructible Engine. The 3-cylinder 2-cycle Atlas engine has the light mul- 
andi : prac tic ally indestruc- : ——tm a Te . |. . 908,86 tiple impulses of the 6-cylinder 4-cycle type without any of its ee areageq or rapid 
— he below illustra Oxone, a} tus for pre g. D I : deterioration. The numerous poppet valves, valve shafts, adjustable bearings, cams, springs 
io »ws how easily it can ' i. * a HH. Buftins 08 74 and dozens of other small breakable wearable parts are completely eliminated in the Atlas. 
he t en apart. aliowt s ich ene ] t f ‘ IS OAT 
e taken apa nm k renewal J | Packing proof, KV. Collins. <. s,687 THE ENGINE IS PRACTICALLY INDESTRUCTIBLE 
Oo ce le i bn e without th 1 “ K t I 7 
niimeehdencalk aninel P. Pah rpetiay Ween ay le sm, W. T. Bailey. . 908,832 The 1909 Touring Car has pressed steel frame, 110" wheel base, geared pump 
; I rr ) cto é led nachine. ¢ \ Sturtevant wos.517 , 5 ° . : ’ 
, iss part Your m hack if you reliegpees ‘ s plugs ; geared oiler and geared fan, Atwater-Kent ignition, 3¢ elliptic rear springs, 34" x 4" tires, 
f et sop hat ch fe My tO. | i OS 167 aluminum body, handsome lines, extreme ease of riding, full equipment of lamps and 
Pape mine G eckenridg WS. 540 sea . 
tm thoneands of home No more trouble +s a on Wilke 08 528 generator or tank. Price $2,000. i 
1 and empty tha an ordinary ! graphe d ao i a THE 1909 LINE 
I x eveloping ipparatus 4 
' bott ‘ 109,001 : | 
p Pints $3 s$ yam wo Bp oo 2-Cylinder Runabouts Town Cars 
teas Plat warts : gn pm ey yg ee 8 TTD 3-Cylinder Runabouts Taxicabs 
ates t i ne fas g. JM. Pull 108,006 3-Cylinder Touring Cars Delivery Wagons 
of end f klet I nilar f e. W.8 08,482 : 
I H. Leid OS RTI 
CALORIS MANUFACTURING CO., Pins : eo nT 08.7 
2118 Aueonemy Ave. Pipe g i g apt ATLAS MOTOR CAR co. 
G. D on a ° ° 
Pipe pling, C. BR. 8S W002 84 Birnie Ave., Springfield, Mass. 
Pi pre z , . 
ow? F. Haus 19,08 New York Office, + + 1876 Broadway 
Dist W. J. Arms K Ns, 952 
Plat etting ‘. WON, So 
' i} ‘Ml ‘ POS 540 . e 
if 4 SEND FOR NEW CATALOGUE AND 
ME aE oe oie TWO-CYCLE CATECHISM 
Pock rs B. | i 
} Pol I H. b : 
P i g OV & & se oe . : 
8, 5SE 
I " lev A. ©. A os 00,127 The portion inside the black lines om this 
| ~ ting ) r | M coure shows you ‘ust what part of 
s i WS, 61 the hide we use in making our 
I g x i] i ih» ; 
AUTOMOBILE and SPECIAL #ilii Ru"iifitiag Steve. SEA LION no RELIANCE 
H 08,57 
; EW , WS 560 I 
~, gS Guaranteed Leather Belting i 
Center stock—cut from choicest selected hides { 
i ' , \ I 1 oak bark tanned in the old-fashic a way. . ot | 
ve arnt v i ‘ cess is hurried in the making. Everything ts done ‘ 
I i ‘ 1 NK : J a sinale proce: right. Long practice has given our workmen i 
’) i Brundrit such deft hands. quick eyes and all ‘round skill that ea h is 
Pump for eleetr t la ( master of his special task. That is why leather belting that bears 
. m. ‘ u the Reliance or Sea Lion Waterpreot Brand means great- 
Many kinds I ulve, J. G est economy—longest wear highest efficiency— thorough relia 
" hing ma eo. rr 17 bility. Wealso make Imperial, Sterli ng and Dynamo brands 
m stock for Radiat er, A. F. Bue WS. 740 ® that are equaily as good values for specific purposes. 
° R t niy J A File 108,08 Under what conditior 1s do you have to run your belts? 
immediate 5 aint +k ar tro) of ut f ¥ Ww rite and describe them and we will advise you what is 
t “ |. B. Met 108,79 best to buy and send an interesting book on leather belting 
. iN 797 
shipment ' . a F's 2 CHICAGO BELTING CO., 24 S. Green St., CHICAGO, ILL. 
I J. Baka-Abal CL) 4 ca —New Orleans, Philadelphia, P rtland, Ore 
oO Kalil t B W ‘ ,O8 530 
uotations Kt joint. Richards 0.118 
. : the WN. OF — — —— 
Cheerfully i Bp RB —.- | 
e ‘ aR Gee 109,08 . . IN PLAIN 
ore pe 3 — aetna Swinehart || POPULAR ELECTRICITY: 
Ra ‘a I té t ter elect \ ‘ 
East wood 908,650 ¥ » ~ 
Remember that Bollway fa . oe Ak. ie Tires 
‘6 d 8. 978 
Atwater awitet pi 908 554 = 
I 1 x I I I E 
made Ww. Me Eliminate 
means R W a ¢ 
eee Railw e A. S& 
Quality’? | fiws tate sinepesing tev, i. W. tea Tire Troubles 
K fet 1, WwW I ¢ 
R saf i. T. & C. T. He e: ; ; 
Catalog on . 1 B Thousands of autoists have been successfully using | 
. \ pp! = "8.725 | | Swinehart tires on every make of pleasure car and find 
502 i aces f W. J. Kehoe 908.575 || them as easy riding as properly inflated pneumatics. 
; y. J W08_838 , 
’ : . : ' out 909002 They find no injurious effects on engine or b wanthiel ; f 
2 Or agazine for everybody, non = 2. isely 
The Atwater Mfg. Co., Southington, Conn. | |. Warnant.Cre oea'e cor resulting from their we. Their tires tetrated.faeeely ater everybody, non-teckt cig 
1 v t Ind 1 I t all its a icat ”) per yea ne ng an 
. 8.614 wear from 3 to 5 times longer than pneu- SLRCTREC ENGINE Tie there ill niente ecise will ran 
( 8.74 . e > . long time on one wet or dry battery—1!,000 revolutions per 
- 908,743 matics and are absolutely troubleproof. cars Daag ober ye te Ao mash agg mg yee 
WE SHIP On APPROVAL R t \ lern Q2r f rub Send for Electrical Premium Li 
: Sie M i ermar WS, 925 The scientific design and large amount of rubber en- S OPULAR ELBCTRICHTT Ft BLISHING co. 
ule ' pt 9109068 , 
10 DAV FREE TRIAL. Sad ‘1 ee te oO 10.06° || tering in construction of Swinehart tires accounts for 1200 Monadnock Block CHICAGO, TLL. 
: SF GRLY COSTS cae cont’ ee Safe, T. & 108,511 || their remarkable resiliency and durability. One- : - 
\; ee e heavy, Go Jo || third higher above the rim than other cushion tires 
FACTORY PRICES : . oi fas-avs |] on the market. | Palmer Motors 
" a + Ct ‘ H0O8, 744 | P 
ree Art Catalog |S GJ WS, 906 You can use them on your car as they fit Two and Four Cycle. One, Two and Four 
nd le , ifiom on first » 1} holde  * ' 9OR.ORT rae wee Cylinder. Stationary aud Marine. One 
s town, = ot _s . H M , toyed standard clincher or universal rims and are j to Twenty H. P. Catalogue FREE 
Ss t ulle t POS8,501 | . . 
RIDER AGENTS : every where if Seaffold. folding, F. Me 909,012 | easily applied with our free hand tool. P “J PALMER BROS., Cos Cob, Conn. 
iting and selling ur bicycle ‘ ye J. D. Vasey : W809 | Details and prices in catalogue “A’’ New ¥« ) East 20th Street 
ey! ep heaper than any other factory Seree Se rulp scree eal # e F "Philadelphia ‘The Bourse 
Tiree, Coaster- Brakes, single wheels, 8 tting and turning lat tomat SWINEHART CLINCHER TIRE & RUBBER CO. Boston : 85 Union Street 
& parts, repairs and sundries at Aai/ ws wal © ate es ( Iter 908 9) AKRON, OHIO Portland, Me. Bsc ney — Dik 
Do Kot Wait; ae e teday for our specta. Scrubbing machine, floor, A. Grub 110,084 ’ ce, ash. a ie YP well St 
MEAD CYCLE CO., Dept. L175, ‘chicaeo Scythe, J. Huss onneeeeesedoenes +. 908,905 | New York, 875 7th Avenue Chicago, 1720 Michigan Avenue ee , 
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\NUARY I0, IQO9Q. 
! 
School and Repair Work | *°* vans eee cones ent ee 908,65 
p Evans ..... hécenias wsee eae 908,653 
——— f mechanics in | Se Wing awl, C. A. OSA NT: . 908, 70S 
ss " 7 wry repair | Sewing machine, J. ¢ Goodwin. ........... 909,081 
work a9i rliin Sewing machine shuttle, H. A. Bates...... 908,835 
Star Serew ane Engine I Sewing mac hine thread trimming device, 
tand H. | PECPTT ET eT rr 908,619 
1 Sewing thread and making the same, A. 
ts BEOMGTF cco te ceccccesiansecesécoucesiss 908,771 
Shade and curtain hanger, Cc, H. Peterson 908,700 
. ao ee Shaft hanger, C. V Le ave 4 kesnensete 908, Gad 
THE SENECA FALLS ~ ig CO.‘ Sheet metal coating tine utus, S. E. An- 
oy5 Water st., Seneca Fa . GERD. o6cecizsc cicsntedecsstenewe -..- 908,829 
Sheet metal, machine for ‘cutting and cor- 

En ine and Foot Lathes rugating, W. H. Cooley eek nace 909,066 
a OUTFITS, TOOLS AND Sheet metal, machine four expanding, W. He 
MACHINE SHOP ’ Cooley ... oe -.. 909,065 
SUPPLIES. BEST MATERIALS. BEST Shelving, H. Hoffmann oemee | 
WORKMANSHIP. CATALOGUE FREE Shipping case, collapsible, Helvig & pags 

., Cincinnati, 0. | Shock absorber, R. Huber Perry +- 

SEBASTIAN LATHE CO.. 120 Culvert St., Cinc ine deen GG Eeeniie 

Price | Shee — ae W. A, anfill 
Shoe, ventilated, - Shaw.. ° 
Veeder Counters $1.00 Ser. cabe,. B.. TRG, 2.06 0000sectecbee 
: ealiie Side delivery rake, W. R. 1 

to register reciprocating Sifter, automatic ash, E, J. Deegan 908.970 

movements or revolu- Sifter or screen, adjust table, H. H. Skagen 908,618 

tions. Cut full size, Sign, May & Treat. Pr rE PA 908,591 

Booklet Free. Sign, L. M. Se hoonmaker. Sxsgcelenedeine . 908,613 
Signaling circuit 


VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn, 
Cyclometers, 
Tachometers, Co 


Odometers, 
unters 














matic, 
Signaling 
Signals, 


E. 


apparatus 
A. E 


system, 
apparatus 

















breaker, 


auto- 


receiving submarine, 





and Fine Castings. _ ©, H, Mundy cocces cece 
Represented in Great Britain by Signatures, torming, C. A. Sturtevant.... 
Messrs. MARKT Co., Ltd., 6 Skate, 0. Arlund. eccccccsscovececes 
‘ b Square, Sled, bob, A. Gunderson csiseeseeeness 
Slicing machine, E. F. Smith.......... 
— - Slugs or fastening, machine for inserting, 
G, A. Ambler 2° . . 
THE (uipPer Cup Smoke consuming furnace, L. A. Milbank 
t?” Its triangular shape prevents a os : : th - Beha 
entangling and gives three times | 524P book, breast a e. ©. Covert..... 
the capacity of any other Clip for | S°aP, ete., apparatus for the manufacture of 
attaching papers together. rosin, A, W. armic hael. 
ost & Cheapest. All Stationers. Soap, etc., manufacture of ro sin, “ Ww. 
CLIPPER MFG. CO., athe tk tee 
a ; Soum OX, ; - EPPO Oe 
New York City Sound reproducer, R. B. Smith. ; 
Send 10c. for sample box of 100; or 20c, for clips and desk tray Sound reproducing machine, C. 1. Lam ° 
Sound reproducing record, E. Leschbran@t.. 
Spacing machine, G. P. Thomas........ ° 
Have You Seen Seen The Perfection Wrench ? | sveca indicator, at? pou. o 1c 
Speed mechanism, variable, A. W. Vupke 
he nate nd st wrench made. All steel. Speed of prime movers, especially turbines, 
Png tran a oy = adjusted. Easily and method and device for electrically regu 
quickls operated. Positive grip.. Imm lating the, F. yon Merkl ces 
ouble and temper saver Indisp Speedometer attachment, W. Jones.. 
Tatomobilists. est “all rvund” tool ever offered | Spouts, device for adjustably holding flex- 
for sale Must be seen to be appreciated “You'll ibie, G. arner 
want one when you see it.” For circular address Spring, J. M. W augh = 
aiid “ > ae . > >| Spring manufacture, SS. W. Baldwin...... 
THE PERFECTION WRENCH COMPANY Square, tailor’s, H. W Ratmer...... i 
St 126G, | Port ¢ c hester, N.Y. Stacker, telescoping straw, J. R. Buckwalter 
Stair, counterbalan I’. L. Larson.. 
Stair rail projecting device, C. F. Weich« id 
— canceling machine inking mechanism, 
Butterfield & Co.5  Regerrcboee 
neuentien machine, « card, Ww. W. Hodgson. 
Steam engine. ee 
DERBYLINE, VERMONT Stirrup, sulky, L. D. Morto 
H Stoker automatic, H. ¢ Sousten . 
Taps, Dies, Screw Plates, Reamers, etc. Jy) stot cotttpaities sta. “A Jelnasoas 2 
a Se ee rrr 




















- 9Of 9/101 


Quality Unsurpassed , Stove, gas, Dickerman & Newman........ 
Reputation Establishec Stove, oil, W. R. Jeavons ° 
\" }] Strainer, Fowles & Forsythe . ° 
_— Street cleaning apparatus, C. F. Speice.. 
Stud wrench, T. Longdin. ° . 
FOR Stud retaining » . 
Studs, pins, et retaining device for, R. 
GUNSMITHS, TOOL Low bedee Faces 
MAKERS, EXPERI- Superheater boiler, J. E. Bell...... 
Support and hanger, curtain, W. 
MENTAL & REPAIR | < B 
uspension hook, J. B. McIntire 
WORK, ETC. Swing, lawn, J. ¢ Boas ty ‘ 
From 2-in. to 13-in. swing. | SWineletree guard, T. L. Harris 
pe foe Steam ae Switch lock, automatic, C. E. Duffie 
Foot Power, Velocipede | Switch operating mechanism, A. De 


or Stand-up Treadle. 

Send for Lathe Catalog. 

W.F. & INO. BARNES co. 
Establish 


1999 Ruby St., Roc ] 


KFORD, I]h.L. 


JA G ER Marine 
4-Cycle Engines 


Skillfully designed and weil 
bmit. Single lever contro), com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes 3to@h. p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 


Try It Yourself 
Five Days Free 


This simple, practical, accurate 
computer costs only $25.00—a frac- 
tion of the price of key machines | 
and does everything they do except J | 
print. The | 


Rapid Computer 















does its work perfectly in any position—at 
any angle. You can rest it on any desk or 
on book page alongside column of figures 
you wish to a It’s a wonder as a saver of 
time and errors. “Capacity, 9,999,999.99. Send 
for one on 5 days’ free trial. If it doesn’t do ail 
you want it to do, send it back at our expense. 
Catalog Free upon request to 

















Strong—Snbstantia! 
Easy Kunnin; 
Band Saws, Saw Tables, Jointers, 
Shapers, Borers, Swing Saws, Disk 
Grinders, Planers, Planer and 
Matcher, Band Saw Blades 
Catalog sent on application 
THE CRESC ENT MACHINE CO. 
230 Main St. 
Leetonia, Ohio, U. 8. A. 


Durable 
ng 


















How to Build a 5 H.P. 
Gas Engine at Home 








In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E 
and thor 


F. Lake describes simply 
hly how a five horse power 
84S engine can be built at home, Com- 
plete working drawings are published, 
with exact dimensionsof each part. Price 
by mail for the two Supplements, 20cents, 
Order from your 
Newsdealer or from 











MUNN & COMPANY 
Publishers 
361 Broadway, New York 

















Adding Machine ' 


Switching 


D. kelley 








Syringes, etc., nozzle for, H. . ‘Kaysan, 
Tailor’s indicator, H. H. Woolson. 
Teeth, omposition of matter for 
canals in, H. J. Bowerfind. 
Telegraph circuit at a distant key, "means 
for closing an open, C. B. Jewell. 
Telegraphy, P. B. Delany, reissue....... 
Telegraphy, space, S. Cabot............. 
Telegraphy, space, J. S. Stone........ 
Telephone attachment, Varsons & Beutler. 
Telephone hood, H. L. Burrhus 
Telephone receiver, J. T. Curtis..... 
Telephone system, three-wire, C. S. Win 
ston .. ee . 
Telephone tre ansmitter, Cc. D. Enochs.. 
Tempering ap; J. G. Matthews... 
Testing appar s, F. H. Stillman 
Ticket holder, J. J. O'Neil ° 
lie See Metal tie. 
Tile machine, Schenk & Stewart. 
Time iimit annunciator and regis ter, A, 
Sanders ° . eeerccsccccecce ee 
rime recorder, J. & A. Dey, 
908,972, 908,973, GOS,975. 
I recorder, watchman’s, J. & A. Dey 
I pneumatic eee ° 
Fobaceo pipe, A. Bolsaubin.....cccccsess 
Tomato knife, I L. Smiley ose 
Tool and apparatus wv dressing, turning, 
and shaping stone, emery wheels, and 
the like, F. Trier..........0% 
Fool, cutting, C. T. Ridgley.....ccccccccecs 
fool holder, W ‘ Bets ene 
rool, motor actuated hand, Ww. C. Whit- 
omb . ° - +. BOS, 920, 
Tool, portable electrical, KF. J. Backscheider { 
rooth, artificial, 8S Bloom. . wt 
Top roll mechanism, L. T. Houghts m. 
Toy, BOBO ccc ccecses 
Toy, collapsible, A. Klein.......... 
Trace connector, adjustable, A. R. Erwin 
[rack sander, Ww Brady - - ° ° 
Track tie, reinforced conc rete, W. Gabriel 
Tracker board, R, 8S. Gouray . ° 
Train order delivering apparatus, J. M. 
Butcher és ; 
Transporting apparatus, F. L. Be amond.. 
Trim fastening, A. C. Godd ard. 
Trolley harp, J. Wickstrom........... 
Trolley pole attachment, H. W. Eichbaum 


Trolley 
Trousers 


Truck, H. J. 


Truck end 


Truss, C. 


Truss, J. 8. 


Turbine, 


apparatus, 





retriever, 
expander, J. 
Whit 
casting 
8S. Pulliam. 


Morcom 

















thermostatic, 











Chamberlin & 
Sargh..... 


- 908,611 


. 908,654 
. 908,698 


. BOS, S06 


. 908,476 


. DOS,S45 





‘ oor 
. 908,775 





. 908,863 












908,942 





75, 908,976 
. 908,488 


. 808,804 





908,661 


908,437 


OS, S42 


900,058 


908 474 


908,715 
908,716 
908,440 
909,0 





909,071 


vous .v00 
908, 453 6 





908,787 


908,868 
12,906 
S$ rt 42 
908.815 
908,490 
90S, 444 


9UOS, S46 








909, 110 


908,503 





908,040 





908,908 
008,400 
908.804 


908,921 





908,464 
908,498 


. 908,777 





Moulton. 





nstruction, 





. 908,547 


} 
| 
} 
OS US4 } 
909,056 
908,765 | 
909,082 | 
08S. 

WS, HI 
908, S58 


- 908,719 | 


908,981 





908 SSD 
908,633 | 





909,103 | 
908,788 

908,685 

908,519 | 
908,870 
908,634 
908 622 
908,655 





. 908,708 


. 909,005 


Turbine, elastic MacMurchy.. 
Turbine, radial, B. BUEOMB . cc ccccccece 
Type casting machine, J. S. Thompson.... 
Type checker, ). H. Kolvenbach........ 
Type perfecting machine, H. S. Wilson.... 
Type writing machine, B. C. Stickney.... 
Typewriting machine, J. Felbel.......... 
Typewriting machine, G. A. Seib.. 
Unhitching device, J Lusk. . 
Utensil cleaner, A. Silverglade............ 
Valve, J. R. Dolph . 4 on 
Valve mechanism for steam e engine ~~ 
Miller ... isa éanSewns e 
Valve, pressure holding, B. A Chew.. - 
Valve push rod mechanism, H. F. Oden- 
kirchen . ° Ccccecccese 
Valve, rotary, Frayer & Howard.. Tre 
Valve seats, device for refacing, Clark & 
Netter ... . Cd eReedecoeenses oes 
Vapor burner, J, FT. JewbaWsoccccccccsens 
Wee: MO, Sc? Bh, SOMO c 0s sé cncececcis 


Vehicle, 


Vehicle 
Vehicle 


Vending 


mechanism, 


Ventilator, 


D. 


dumping, J. W. 
Vehicle running gear, J. 
wheel, 
wheel, C, 
Vending machine, 
Pasternack. 
machine 


J. 


G. A. 


coin 


Linde 
Kelly. 


coin | 
& Franke. . 


King. 


Budge. 


Stanley 


controlled, 


controlled 


H. Hand.. 


Schneider 


delivery 


. 908,604 
. 908.656 | 





.. 908,478 | 
. 909,061 


| 





908,860 
- 909,086 
- 908,442 
909,054 


908,807 


909.100 
908,576 


STOP! LOOK! BEST YET! 
Learn to be an Automobile Engineer 


You are independent—anywhere in the world 
WITH DYKES COURSE (24 lessons). His 
Mechanical Chart and new Book on Autos is 
far the best in the world. Mr. Dyke w 
© Supply Man and is known to nearly 
every Auto owner in America. 
Guaees of Automobiles, You Need 
COURSE, 24 Lessons, Me s 
9 nica art, B n 
Trout 
The man behind the wheel. Dyke’s Correspondence School of Motoring 
3047 Washington Ave., St. Louls, Mo. 


OUR ALL GEARED, HIGH 
POWER 20" DRILL 


meets the need of the modern manufacturing 
plant. 

Has Geared Bees é Changes «od Pos- 
itive Power Feed 

| properly handle hig h speed twist drills 

p tol in, in steel without back gears, and to 
i dg in, in eteel when back geared. 

Ask for further details. 


EXPANSIVE BUT NOT EXPENSIVE 





es an medies. FR E "Pamrucet 





The PLEaraNT occu 








Our 12-22 in. Sliding Extension Gap Lathe 
Snowing Motor Will satisfactorily handle a lot of your work 
Drive and save 


you from 
an investment in @ large, ex- 
pensive lathe. 

The advantages of the Exten 
sion Gap are very apparent. The 
machine is built strong, rigid and 
accurate. 

Illustrated circular upon re- 
quest. 

Barnes Drill Co., Ine. 1907 
602 S. Main St., Rockford, I, 











DELIGHTFUL 
TOURS to the 
SOUTH SEAS 


NEW SERVICE TO 
New Zealand 
and Australia ‘ox rest, wear 


New Zealand, the world’s wonderland, is now at its best; 
Geysers, Hot Lakes and other thermal w , Surpassing 
the Yellowstone. New and novel sights, native peoples in 
their homes. Good automobiling in New Zealand. The 
favorite S. S. Mariposa sails from San Francisco for 
Tahiti, Feb. 2, March 10, April 15, etc., connecting 
with the Union Line for Wellington, New Zealand. First 
class from S. F. to Wellington and back $260. To Tahiti 
and back $125. The only passenger line from U. S. 
to New Zealand. For itineraries and folders, write 

OCEANIC LINE, 673 Market Street, San Francisco, Cal. 











VICTOR 
“|Hand-Forged Automobile 


Either Water or Air-Cooled, 14 to 24 H. P. Solid 
or Pneumatic Tires. Strongest Machine Built 


Price to 
$500.00 $900.00 


“Tt can move speuataian in fact there are no mountains any 


more for me since | got my V dimy" 1 go up 30 per cent. grade as 
though it were ede ond . Haffner, Hermann, Mo. 
Write for - poe Catalog 


VICTOR AUTOMOBILE MFG. COMPANY 
3933 Laclede Ave., ST. LOUIS, MO. 


S*REXIOLE smarts" 


Are 





but there is only one Flexible Shaft 


OF QUALITY; 
Unequalled for Strength, Uniformity and Durability. 
WEBB FLEXIBLE SHAFT 
Made in any diameter up to %-inch. Write us for 
prices and further information. 
WEBB MFG, ©O., 156 Front St., NEWARK, N. J. 


9 Ah Ati th th tt te te he te 


Bolt 


“There are Bolts and 
there are Bolts.’’ 


=< 
BRASS 


“Knipe” Pat. 


BALL BEARINGS 


1/4-inch shaft and up 
No fitting; a push The m on, 
10 cents in stamps for sample. 


PRESSED STEEL MFG. CO., 454 Bourse, Phila. , Pa. 


: Automobile Running Gears 


WITH PRESSED STEEL OR ANGLE 
IRON FRAMES 

Also all styles of bodies, 

Write for catalogue at once, 

mentioning this paper. 

BORBEIN AUTO CO., 2109 ‘North Ninth Street, St. Louis, Mo. 


ROX CNGINE 


A simple, compact motor of strong, 

construction, comprising the 
latest desirable features in gas en- 
gineering. 2' to 15 horse power 


ROYAL EQUIPMENT CO 
145 Housatonic Ave. Bridgeport 


Legion, 











Established 1854 
CLARK BROS. 
BOLT CO. 


Milldale, Conn. 




















Conn 











Army Auction Bargains 









zone a 90 hy jb 
Officers’ Swords IB 
ARMY SADDLES 4 3.00 « res $1.50 
« | semeed - 1 UNIF RMS le 79 


v. ‘sg. SPRINGFIELD B_L RIFLES ¢ {= 
With Biank or Ball Cartridge, 35 cents box of 20. 


1907 MILITARY CATALOGUE, 260 large pages, 





thousands of beautiful ilustratioas—with 1908 supple. 
—_ wholesale and ret: 1 prices ._ Mailed for 15 cents 
(stamps). 15 ACRES GO T.AUCTION GOODS 





FRANCIS BANN seeee 501 Broadway, NEW YORE 











GET a5 $1200 


{N ONE MONTH WITH 


ms NEW WONDERFUL INVENTION 


“Best thing ever happened for humanity 
Cau sing great excitement. Said to be 
LO’S GREATEST 


MONEY-MAKER 
of-Read what others have done, 


{ 


employment, 0: 
aving to enrich others. 


AUTOMATIC 


apparatus. 

Nothing like it. Makes ideal 
bathroom wherever water is 
God-send to 


“Carried is ene. Show 12—sell 
No 


. Price complete, $5.00 and Seed 
card today for remarkable offer, booklets. nN trce 


THE ALLEN MFG. CO. 1508 Allen Bldg. Toledo, 0. 


“CURTISS” 
MOTORS 


Have Made Good 
ERE SNES 


Curtiss” 





sure, World 
sive territory. 














40 H. P.- 150 lbs. 
The Scientific American Trophy was won with a “ 


lotor. 

The United States Government's dirigible balloon, which was 
successtully demonstrated at Ft. Myer and later at the arny 
maneuversat St Jose , was equipped with a “Curtiss” motor. 
the first heavier-than-air ma- 


aeroplane, ‘ing, 
chine tomake a pate flight in America, was propelled by a 
* moto: 


Dr. Alexander ‘Caden Bell's tetrahedral aerodrome has a 

“Curtiss” motor. 

Captain T. S. Baldwin, who always * 
ngible balloon, uses “Curtiss” motors. 

Roy Sagenmee s new three-passenger airship is driven by 

a “Curtiss” moto: 

J. Newton W ‘llamas’ helicoptere, the only flying ee ne of 
this type to get ** off the ground "’ in America, had a “Curtiss” 
motor. 

In fact, every aeronaut who is making a success in this country 
has adopted a “Curtiss” motor. 

r motors the greatest power per pound weight cor 
sistent with rebahilty Ai styles one to eight cylinder, two to 
one hundred horse- power, air and water-coo 

Ask for Catalogue “‘B’’ 


G. H. CURTISS MFG. CO., Hammondsport, N. Y¥. 


MEDAL OF HIGHEST AWARD 
JAMESTOWN EXPOSITION 

Add TONE to Your Stationery in the 
OFFICE, BANK, SCHOOL or HOME by 
using only Wasbburne’s Patent 


9 PAPER 


‘gets back" in his di- 


Made of brass, in 3 sizes and put up in brass 
boxes of 100 fasteners each. 
Handsome Compact. Strong. No Slipping, NEVER ! 
At all Stationers Send 10c for sample box 
, assorted sizes. Illustrated booklet free. 
Liberal discount to the trade. 
THE 0. K. MFG. CO. Dept. X Syracuse, N. ¥ 


- 
ONE-THIRD ACTUAL Size 





Combination “Presto” Electric Cigar 
Lighter and Lamp 


Six volt or higher to suit any automobile or elec- 
tric vehicle. 

Greatly improved, is complete. no loose parts, 
has two press butto and ten feet of silk cord. 

cigar, cigarette, or acetylene lamp is easily 

lighted. Don't stop, keep going at any speed 

Price $3.50 each, postpaid in U. S. and parcels 
post countries. 

Liberal discount to dealers, 
facturers of automobiles. 

Write sole manufacturers and patentees, 


Metal Specialties Manufacturing Co. 
Chicago, U. S. A. 


DON’T SPILL GASOLINE 


ms 


jobbers and manu- 








Spilled gasoline spells danger. The 
Asch non-spillable nel absolutely 
ave vents spilli Ng and saves money ang 

cm m1 pour into the f I the vapor 
rises betwee iter and mner shells 

wat th vite | the holes at the 


and passes 


e funnel takes the gasoline as fast as 
4 so cam pour Kpadyendingly can't spill 
a drop t t 

the time of the old ron — 
90 prepaid anywhere. Money back if not 


WATRES MANUFACTURING CO., 











} + 





| 
} 1137 Broadway, N. Y 


HARROUN 


8 Cylinder V-Motor 


40 H.P, Weight 175 Ibs 
Water-cooled or Air-cooled 

















Continental Engine Co. 
10 S. Canal St., Chicago 
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Cl . . Inquiry Neo. SS80.—! manufacturers of a . ‘6 ” 
assified Advertisements 
Inquiry No. SSOt.- For manufacturers of a patent Auto and M i 
; Re ee eee arine Ergines 
than { ’ . Inquiry Ne. SS93.— Want uy a second-hand < 100% periect. A new and distinet 
- w . ‘ ‘ “ . machine type——different from all otbers, Prac. 
ante emitt art he f , : F tically vibrationless : alinost notseless; 
= Inquiry No. SS94. t anufa oringes 8 Bdge bas fewer working parts: occupies less 
READ THIS COLUMN CARBFULI “ , : — es ' . space; develops more actual H. P. and 
: , ses of ‘ " ere inquiry N S06. For the manufacturers of _ speed and runs longer On a gallon of 
r- neecul te , if nu are ‘ goods earthenware Vv . , Ae gasoline than any engine made. Costs 
" t t less originally, ie most economi- 
ie. oe. an e and we will send you the name a ; . 8807.—For the manufacturers of the (@ A 7 ’ 
at . some ‘ . There feanlyy Ne. SNOT sill ner ui 7 OLLAR cal to operate, most efficient, 
Sdreae he pa es g ‘ i 1” can oF 4 
: TS durable and absolutely de- 
nan io ee seweten te ry case it ts =, annie iiibs mat & mae PD << most ¢ ¢ 
os , ~ » th t : oa he ane uiry saqutey Ke. S50 Or ETERS AVES OLL R pendable under all conditions, 
necessary te give the ane ’ : . Inquiry No. S899 For manufacturers of stee SpeCifications 3 4-cylinder (al! cy- 
Where manufacturers 4 res 1 promptly the ° =—* hie ‘ al rhink of it-—at least two cents a dav for your st in o cy 
balis used for utting sapphires or jewelry and als ; h bill! That $7.30 1 B30 linders _ S ne) 4 cycle, 18 in, 
inauiry may b ' ented omaen 4 om nad tm Ghes and polishing sappt - ar wash ! at's a year anne , lon 18 H. P., 34g-in. bore, in, 
ia ” ; MUNN & CO. . rep used eening anc ¢ — for the collars. That's $10.30. You didn't know oivaibe, 60 to » re lit! “4 






minute. Water-cooled. ‘Greategt 
engine value in the wogid. Price, 


t cost so much? Well—four LITHOLIN 
W ater-proofed Linen Collars cost 81.00 









Inquiry No. 8900.—For the address of Electric 
Serv » Suppli 












































































































































= and wil) last you a year W hen soiled just wipe 170 complete. Write today for 
No. §$901.—For the address of the Ele« them white as new with a dampcloth. Being illustrated catalog. 
BUSINESS OPPORTUNITIES. tr nufacturing Co inen they look linen, always keep in shape, West St. Louis Machine & Tool Co, 
never wilt or crack, and are to be had in every 608 Manchester Av., St. Louis, M 
GRBAT BUSINESS OPPORTUNITY The sut Inquiry No. §902.—For the manufacturers of an fashionable style. Ailsizes. Then there's “cu es t Whe 18, Mo, 
acriber bas vented an srtic e of ereatest utility t axle grease know" as * lronside money figure that out. and you'll investigate Dealers wanted Everywhere, 
farmers and gardeners wi » will accomplish its pur If so, you'll buy LEUVHOLIN — 
‘ a r firms ealing t motor 
pose at halt st of existing methods when sold at Inquiry Ne . SESS. r ir lealing 
a profit of a) pe ' nt. The cie mat a will be immer a cars sult In nate Collars 25c. Cuffs 50c. 
- wurer + rht to th Ur tex Stat ~~ for $60! and i gh No. 8904. Ww ew OF secor ° Alwayssoldtroma REDbex. Avoid substitution. 
vai Ex} nanufacture very small and the and machinery en .  ... “- Tul if t lealer’s, send, giving styles, 
art ust «ef eat mail order business. ™* trap springs at : wire parts, single machine oF Tu si h uith remittance, and we will 
Address at { t I Factors ville, Pa utit mai, post i. Siwles t +e on request 
Inquiry No. 8$735.—For parties making a still for Inquiry No. S906.—For the address where Benz THE FIBERLOID COMPANY 
be Irpoe f extrac g alcol from saw-dust tsasonine cate S . Dept. 22, 7 Waverly Place, New York 
No. SE li widress of New Englar 
inquiry Ne vO? 1 WareRpacoren Nel 
Inquiry No. S9OS,— Fora aler Apes a ords LITHOLIN 
Tr «A C ~ f Veneti bli is 
PATENTS FOR SALE . ™ BELL ARS & Cure 
FOR SALI Artificial # ‘ _— and m uld. Pat airy No. S909,— For a machine to paint shade = 
ent No. 1.747 and 6.9% and wheeled toy Patent N r blind roller 
wari \ ist sue b thousal each. Louis te N 8919. Want t yu » device for 
} ' : yuiry No. ant 1 
Potnsei: Hi chestoui stress, Rvancvilie Tedians.""| ,tagutry, Ne. SOLO, Wanted & POWER REQUISITES 
Inquiry No. S779 ~1 TOE anufacturing | Inauiry No. S®11.- Wanted to buy steamftter's Get the engine that. runs Sy egies a 
gas, casvl teal ines d bollers; also packing sand screw-cutting lathes "= < r 
; erai © team supplies, iron and lead pipe simple, power 
: Lranam.ssion ma ‘ md steam fitters t 8 inquiry No. S812. Wanted t uy an apparatus CASOLINE 
for « u ing currency f different det mitnat ne 
k Kk ALS Pate N 06.633, entirely new wil = I HW * ENCIN 
work " ey r machines. Sure t renee Inquiry Ne. 8913.—Wanted to buy machinery f c ES 
1 ‘ I I od particulars address = «) i astor beans ‘ a e 
J H. ft rs. Br ris ’ 
. inquiry No. 8914.—Wanted to buy a kettle witli 
inauiry Ne. S847 Wanted laur tubs uta ut bas a band n the i and asp 
: . _ P the side t 1 the lid The kettle t ve abou 2 
ro SALE t ater N ‘ : aes “ b r ches bigh and 7 inches in diameter 
hanging speed wu , r machinery 
r would like capita anufacture; see page Ok, this 1 uiry Ne. 8$915.—For parties wi sel! plans and » . 
~ stoh, Rox N.Y spenitications for buliding ice boate The Kodak conveniences, together 
inquiry Ne. SS59.—Wanted to buy steel gray Inquiry No. &916.—Wanted to buy a shoe-sbiner with the highest speed capabilities, are 
tint suitable for gasoline eng t attached to a wall with @ jast to fit any perfectly combined in the new No. 4A 
FOR SALI Patent No. 875,48 Cleaning attachment | ™4o 5 shee 
for feed water t af steam boilers Ww nm -- Inquiry No. 8917.-— For a manufacturer who will 
< ‘ 1 pes rt t mu'ati s while wu er i ahes le 
f hea a ‘ v. H. Hemp arlinvilie, I nake palmetto bru os vr | 
No. 8918,— For manufacturers of Wydt's | 
suente y Ne. SSS ‘ : p. Aes i 1 ~ » aad poserrza) yti sparking Plug | 
separal ecan cuts | san st the dir f | 
FOR SALE rut rigt rroyaity. Patent N M4 ST7 
Dupk ever jump the The nly trolley that ‘ Vertical, 2, 3 and 5-H. P 
never jumps u stant jugs the wire For par V pparatus f e disinf m and Horizontal (porta end stationary), 4, 6, 8 12, 15 and 
ticulars address Jobo Kaufman, Hazleton, Va the extet f. G. Ga 108,853 H. I 
i st m bine¢ At Cool a. i 2-H. } | 
iuauiry No, SS6S.—Wanted to buy nickeloid for | \ and s ‘ ‘ ned 108.541 Pyy ger ees 
huttons ty Bec ke 105, | 
FOE 7 e—Patent on wireles —— v gt e, J. H. McElrc — rs PUD EN INTERNATIONAL HARVESTER CO. OF AMERICA 
J - ‘ oo ae - oe Wag . den , . P ‘ Incorporated) ~* . + 
1 fir ar ar ‘ tine acreens, wi we W8,491 e n . ? be 
anaes. pesthae. Gales, ate. 4 lent for ‘traveling. | wa. ’« .S = in, 908,660 16 Harvester Bldg., Chicago, U. S. A. Fitted with the Kodak Focal Plane 
s ae f machine 4x6 inches. Ww ke by vit ration = Also | Was A W. H. Ste 108,514 Shutter, having a range of auto- 
plete b stem v po ussell | comieme , ooh , ster 908,672 : 2 = 
Avenue, Sf is. M peas — : 908,808 matic exposure from slow instan- 
- ; “ er a \ . . 7 : 108.579 . ‘ ‘ 
_lnauiry Ne. SS68.-W ae ee | a ’ 2 108885 Te one tno cathad. taneous to 1-1000 of a second. 
. sy “ 108, TOE ~ tained miniature light 2 = 54 
FOR SALE—Pateut No. 95.27. Deuble lock cable | Watet Kk > nee works. 100 to 2000 candle An instrument of the highest 
p on w. Saves ca s|’ , é on power, Costs less than . ns . , . . 
rip for tram cars. iy new. Saves cable, can cting, J. J. Bag sot ally a efficiency, whether used for every 
Hartvig 0. Ofeta Wyoming Ave., Superior, Wis. | Wate a a 108, 58k Qdsctatels anf day work or for catching, with 
inquiry No. SS71.- Wanted t uy chimneyless | we: g ‘ I I I ; Powerful sailiiaaciii al > : : 
nasenene Vereen teeta olarak Gavia GE Owe O18, 606 cae tbsaae. perfect sharpness, the mile-a-min- 
\ ) 108, 68 : : . 
FOR SALE.—Patent No. 36,162. April 28, 1908. An im-| W* alle a ». & ’ Every lamp warranted, ute automobile. 
: ge ey Dae mantiaeinns atten ©. A. | Wheat See ( e Over 200 styles. 
pr v bart pa, at , i 1 Whe , * y = er, divided Agents wanted. Catalog = ss 
vanset n kt K td on 109,001 free. Write to-day. No. 4A Speed Kodak, for pictures 
Inauiry No. SS74.-—For manufacturers or im-| wheel tire Midgle & Hopkins 908,475 The Best Light Co. 4% x 6%, with B. & L. Zeiss 
porter neta! cnown as ° Kaiserzium Wheels f tting the teeth of ST KE. Sth St. rey Lens, Series IIb No. 
FOR SALE OR ROYALTY.—Patents No. 906,458 No. |. bevel, 5. Sunieriand po = } Canton, 0, 676.3, - - = 2 = $109.50 
817,763, No. &4.738 Awitators rs, etc., | ¥ e s 909,06; 
a ge: Ry ye g, J. Olsafsiki 09,109 | EASTMAN KODAK CO. 
dueet Adam G i Poyntz Ave Ganbattar Kans W k still J I Jet MAKES ina 
Winding bit I Vindrie y , 
inquiry No. SS77.- For manufacturers of convex | wy v, | - Be “Ts or dealers or by mai ROCHESTER, N. Y. 
8 f pietares W ‘ A ‘ ( ! ] 
Window. J. C. 1 GAS —— 
FOR SALI Patent I ut meter Needs with \ = on ? 4 M . 
ail machine is. Fine opportunity. Address F. M, | W indo rage \. C. Goddard | 
Cerra iyo Pace, New Have, Cos Wire WioSe used ditt Meese =| Instructive Books 
WW block guard J. H. Re 
luquiry Ne. SS7S For fact making paper out | Wire ering ‘ get A. Be iter PS ° ° | 
f peat Wire 1 ). KR. Hunt 08.77 Ride Comfortably on Solid Tires a 
OUTRIGHT OR ROY ALTY.—No. 85,636. Mechanical , ee We, wanes with Gas ENGINES.—Modern Gas Engines and 
ald to ranid elabt readine ' g, and accurate | © : a . Bie . Producer Gas Plants. By R. FE. Mathot. 
dempnstration of time in music. Have. perfect model. | W: : ie a Stolp’s Safety Equalizing Suspension Svo.; 314 pages; 152 illustrations. .$2.50 
A. W. Howell, 418 N. Main St.. Pueblo, ( , ‘ A pra treatise setting forth the principles 
Inquiry No. SN79.—For the manufacturers of | W r. S. Moff Simple and in f gas engines and producer design, the selection 
steam air pumps such as are used the mrad steam | w rT < —— 7 , expensive and Stallation of an engine, conditions of per 
cars W Rk. W Jone - 1p Adaptsitself to fect operation, producer gas engines and their possi 
Lt ! k the character ties, the care of gas engines and producer gas 
FOR 8A Patent N 2.79). Lawn trimmer, takes _ the ad vith a chapter on volatile hydrocarbon, and 
s of the road I 3 
the place of * . aw mower m - gines 
t. ar tomb-stones DESIGNS Enables flex g 
‘ a bee " enas ible elliptical sprin be used 
tc. Has beer Joye Ty ' acuale — hautiedl pane an cae imake ||@AS_ENGINES.—Gas, Gasoline, and Oil 
1 full infore ‘ 1713 Kilbourne | fadge. A. T. | poe » 737 “5 Pa Makes ridingon solid tires more Engines. Including Producer Gas 
Pa e, Washing D.¢ Hand ef tick 0 Ww e comfortat ile than is it present p ssible with pneu- gee B oe D. Hiscox * 92.50 
Inquiry No. SSSO.—! manuf urers of portable Ww 9,042 matic tires and shock sorbers P events jar AES R SONS. aus: 
shower baths I ( K 44 ring, tossing, and n 1achin ry trouble Reduces A con the subject for gas engine 
; , j RK D 9.745 wear and tear on tires. Cuts down repair bil vners and intending purchasers of 
FOR SALE U.S. Patent N 3 . llapsible . i R. MeKe 9,747 nd adds to comfort. See full particulars unc v8 gas engines, treating fully on the construction, in 
ladder. Inexpet sto manufacture and a good invest f Ww. B. H. D ‘ 9.738 | | neading obile Novelties a this issue st tior ration, and maintenance of gas 
t Address i ox K kiyn, N. ¥ o ia f h ling Automobil NOV 1 n th issue i re . aa and crude petroleum engines, 
. B. g 9, 39,740 || OSCAR STOLP, 20-22 Fletcher St., N. Y. City, th special information on producer and suction 
~ K « King 1.745 gases 
Va y ! K I 1,744 " ee 
. ve rticle _.| BABBITT METALS.—SIX LMPORTANT | INDUCTION COILS.—The Design and Con- 
LISTS OF MANUFACTURERS. Z. Freund 9,741 | formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 '2360 struction of Induction Co By A 
*ri ce lee ~ for aie , unDn é¢ oO. 4 ‘ ] news. ‘rede ick ‘% Wi 3 » oC res ( 
COMPLETE LIs?Ts seufacturers in all lines sup yar cs te od ee. oo AeA Munp & Co, and a Py le! k ¢ ins. S&vo.; 290 pag PR 
plied at sho © at ste rates. Smal nd rRADE MARKS . : ‘ llustrations : jake ee: 
apecia t : i \ s prices “ : + rCwe + r gives in minute details full practica 
timates should b \ it advance. Address | Antis w. W ALL THE NEWS OF | aire mahtan Gtubt Gilterent Glass of co 
Munn & 8 , x w York a | m semen: MOTION PICTURES : ving t small e gree 8 20 = 
: as Wa , second 1 : >a ne giving 22-inch spa s 1e ¢ ? 
fzauiey Ne ie “% dine oneal . mS RK “ Lecture and song slides every ions of each and every part down to the smallest 
‘ Bed s ( ( Bedding ( week in the leading journal of | gerew are given, and the descriptions are written 
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find this book very valuable t is not technical, but in a matter-of-fact way, tells you / 
everything that you want to know regarding Motors and Motoring. It saves time money MONTGOMERY & CO.. 109 Fulton Street, New York City 
worry. It contains 200 pages aie illustr ns. |The modern motorist must have it if | ~ . - 

he wishes comfort and all the accessories necessary to up-to-date motoring. Simply send us 
your name, address and make of car you operate 

KANSAS CITY AUTOMOBILE SUPPLY CO., 600 E. 15th St., Kansas City, Mo. 














Holds tools of 
round, aquare or oval 





ches long. Price 50c. 
Send for 2 page catalog No. 18-B 
THE L. &. STARRETT ©0., Athol, Maass., U. 8. A 


SUF RIN | 


TAPES AND RULES 


‘ THE BEST. 





























erywh res for the 
aie” —— } e power inverted wen tee oat res, hails, 
The best proposition going for hust- 

ats. W rite today for agents’ terms 


LUFKIN RULE fo. e olfcien 
Saginaw, Mich U. S.A. n / and territory. Handsome catalog free 
a LE ™ 301 ace tS Mich. 
ULLUSTR 
rl BRICAT ES‘? 


aah The Ball Tagen The Leading Engineering Paper of the World. For » Oud, Mechanical, Mining and Electrical Engineers} 
ein 
S-as s. cuinton ire 


100 to 125 pages, 9" x 13", weekly. Send ten cents for sample copy. 
SSS CH BEStV ACO fiTSSTLUSA 































os * Aut omobiles &Motor Boats 


R WORK 


If you cannot locate desired engineering equipment write our “ Readers Want" department. 
j THE ENGINEERING NEWS PUBLISHING CO. + - - 214 Broadway, New York 
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Chalmers-Detroit “30” 








Touring Cars 
Tourabouts 
Roadsters 


$1500 


‘* It’s a Good Car’”’ 





The Utmost 


This car represents, in every department, the modern ideas of the 
world’s best engineers. You would expect to find such ideas 
expressed only in cars costing four times as much. 


for $1500 





One has but to look at the lines to see that this car is a 
product of the world’s best motor car ideas. 
Mr. H. E 


Europe before he decided exactly what this car should be. 


Coffin, the able designer, made two trips to 


H[e visited many big factories—talked to other world- 
famous designers—compared his ideas with theirs. 

[he result is a car that is perfect—not only in theory but 
in fact. 

For 1,000 of these marvelous cars are now in daily use. 

\sk owners what they think of this car. We'll gladly leave 
it to them. 

We admit, when we first announced this car the facts 
seemed too good to be true. 

But these cars have now been in daily use ever since July 15. 

The owners of these cars have been our best salesmen. 


The Two-Bearing 
Crank Shaft 





They have realized the facts. The largest part of our great 
demand is caused by these owners’ enthusiasm. 

For 100 days one of these cars has made 208 miles a day, 
or 20,800 miles, without a single mishap. No other car at any 
price has a record like that. 

One-third of our output is already delivered—and all the 
cars are in use. 

Our orders from agents now cover all the cars we can make. 

Would it seem that a theoretical car could become so enor- 
mously popular? 

There is no low priced car on the market to compare with 
the marvelous ‘‘30.”’ No other low priced car has been tested 
like this one. 

But we leave it to you and the owners. 
an owner, call up the local agent and ask him for the names. 
Ask them what they think. 


If you don’t know 


Then communicate with them. 













Chalmers-Detroit “Forty” 


Formerly Thomas-Detroit Forty 
















We are g submit tl following We answer, “In that case we'll replace 
leatures t gineet all four cylinders for $35.” Yet the factory ° 
For you of all others are the best ab cost of this four-cylinder engine is $264 Price $2750 
to judge what they are wort! 
Our crank s! 9 = The Body 
ngs. We 1g crank Between the Axles 
get a 8 BGHEE PELICc [his compact construction allows us to 
ie eras ; ry een a place our body between the axles - 
Universit : sicsegr bagi This, in a light car, is essential if the 
the load it ; ley ir is to be easy riding. 
—. me Bet > ey = wee _ The Mercedes body is hung this way 
en bloc and 1 he peculiar oh it ie coon to cay Shes. os a 
ores PO} Phe springs are 34 elliptic, like those 
Gikee mnckc: eae ed on tl Renault ; 
Re sas , € are the ca Che clutch is the multiple disc, like that 
— dh scr Ideas of the Isotta and Fiat 
Fo Dia rguing against proven ideas, Che valves are like those of the Napier. 
ey 1 ne to eventua The wheel base is 110 inches, so this car 
| We Say this simply as a prediction. Ws ver bounds but “lopes” over bumps. ; . 
Nave no ca for attack No car can be easier riding And no medium-priced car of the \\ 
° The gas intake is water jacketed—the day is one-half so well known as the the demand la 
Four Cy inders En Bloc brakes are powerful and immediately ap “Forty.” And the demand by r agent 
Those who rgue against the two-bear pli able We make it and Mr. Coffin de year 1s for mot irs than we n 
ing crank shaft cast their cylinders sepa Chere is provision for double ignition 1 it , a zs ei 
rately , I system signed it. And it im itself recom make 
We cast . ici ta: Wai a ieee With these details in mind, compare mends the “30 For years it ha Si t t 
Motor is light and con pact nial anil ther cars with the Chalmers-Detroit “30 held first place as the top-notch ! ( } 
get out of ali ak See A any other selling at a eer ae rl Fort 
; ; : near this price is so in accord with the ? 
a pee a -_ ho gee i. st bev Fo practice : ae It competes with cars costing twict Ried ring Car | teas | 
So are th ae a ‘ee Dec bd If you are at the New York or Chicago as much $2750 
the Hispano Fuica and + ; Sys Auville, Show, you will have a fine chance to com We advertise this car very little ’ , 
is tC le Se ie Mien tem Tt ta. oteatel is Mail Us Coupon NOW! 
a ee ee Chen, if you are of a mechanical bent, sicily maalatiie ies a heeeet me 
Salons. the car roomy and you can easily get the whole truth. . : as ust! a) pisasiinaidl d 
Someone | io We are only too glad to abide by com- others who own other car CHALME: er MOTOR CO., 
cylinder a is said, If you crack at parison, for in no other way can we show etroit, Mich. 
, . the cost of replacement this “30” to such an enormous advantage. , 
Mail your new catalogs to 


CHALMERS-DETROIT MOTOR CO., Detroit, Mich. 


Formerly E. R. Thomas-Detroit Co. 


Members Association Licensed Automobile Manufacturers] 






Name 


Street 





City and State . 


Amer 











ITHOUT forgetting that, after all, a motor car is a piece of 
machinery, the Pierce Arrow has never failed to offer its owner 

the highest luxury also. 
Here is the Pierce Runabout, the same effective Pierce chassis, 


fitted with a smaller body, combining all of the efficiency of the Pierce 


engine with the convenience of a runabout. 
24 H. P. 36 H. P. 
Two Passenger Runabout, $3,050 $3,700 
Three Passenger Runabout, $3,100 $3,750 


} ‘ the t . ‘ ; e Pierce Arrow Ca 
IUGHAMS, SUBU} : LANDAULETTES : ire Garden Show. January I6to 23, 1909 i at e sé 
‘ resentatives, THE HARROLDS MOVORCAR CO 


THE GEORGE N. PIERCE COMPANY, (“xzbssdicwsenccer) BUFFALO, N.Y. 


b 1 in New York only at the 
l t t alesr¢ 
233 est 5 





